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Correspondence.—Wishing to make this Journat a gazette of intelligent dis-| THE AMESBURY HEARING.—In our mid September issue we gave a 
cussion to those of our readers who may wish to gain or give information on report of the hearings before the Massachusetts Gas Commission in re- 
the subjects to which its columns are devoted, correspondence is solitited for | spect of applications which had been made to that body by certain named 
publication from all who make the study of those subjects a pleasure or a| gas companies for permission to engage in the manufacture and supply 


profession. |of water gas. At the same time the Commissioners received a communi- 
T ¢ American News Company, Nos. 39 and 41 Chambers street, New | cation from certain residents of Amesbury in which it was set forth ‘‘ that 
York, are agents for this Journnan. Newsdealers will send orders to them. | the local gas company was engaged in the manufacture of water gas ; 


‘ : that the gas was represented as being detrimental to health; that several 

C ‘loctions are invariably made directly from this office, for subscriptions, ad- | trees had died along the line of gas pipes, etc.,” the communication clos- 
vertisements, ete. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


|ing with the request that the Commissioners sit at Amesbury for the pur- 
| pose of inquiring into the matter. 


Books. —We will forward by express, at publisher's lowest rates, any book—scien-| The Commissioners designated Sept 28th as the time for the hearing ; 
tific or otherwise—to any address in the United States or Canada. No books | on the morning of which date the full Board assembled in the Amesbury 
will be sent C. O. D. Opera House. A large audience was present. Chairman Coffin opened 

Published on the 2d and 16th of each month, at No. 42 Pine Street, N. Y. | the proceedings by explaining the purport of the gathering, and after the 


| difference between the content of carbonic oxide in coal and water gas 

tT va of Subscription, Including Postage.—For the United States and | had been pointed out, Dr. Leslie, President of the Local Improvement 
pepe os etomaponal aye countries, $3.50 (15 shillings—18 francs). | Society, testified to the decay of a large number of shade trees that had 

All poy e made in advance. Single copies, 15 cents. | been planted along the lines of the Company’s mains, while other trees, 


~ —— off of the lines, but planted at about the same time that the defunct trees 


CONTENTS | were placed, thrived very well. About 200 trees in all had been set out, 
| and the mortality in them invariably occurred on the gas lines. He did 


An Asterisk (*) denotes an illustrated article. 


|not claim that the trees suffered solely because the gas that attacked Ly 

EvrroRtale— them was of the variety known as water gas, and would not deny that : 
Re NCReretAh aD reel bbbckablcinbapitlonenstvadeesancectasa: coreenceons 253 coal gas would cause a similar result. Speaking as a physician, how- 
The Amesbury Hearing—Cheaper Gas for Kansas City, Mo.—Opening an ever, he thought water gas wasadeadly compound. He thought the i a 


Office in New York City—Annual Election, — ; : : : : 
y Election, Mansfield, Ohio—Why It Looked matter could be remedied by having perfectly tight mains. Mr. J. H. 


. | heelaal nz _ | Hilvas cpinge atthe Inport Shey, tied at hic 
*Gadd’s Spiral-Framed Gasholder...............0..s.csscccseceeceeecocceceeees 255 cupation of gardener, he had set out trees in Amesbury for 25 years, and 
The Guide Framing of Gasholders—Can it be Dispensed with had seldom lost one until the past season. Six trees in frontof the Bailey 
Wholly or in Part ?—First Paper, by Wm. Mooney, C.E............. 256 residence, planted a year or two ago, all died. Hedugone up, and noted i 
On the Chemical Processes Involved in the Rusting of Iron.......... 259 a strong smell of gas about the excavation. The roots of the tree sodug { “ 
Row MEMdlciKckicueoneacseu.... 959 | up were shriveled. He had planted over 200 trees, and knew of but two : 
*Bredel’s Sequence of Gas Apparatus..........ccccscecceseceseseseces osesees 260 of these, away from the lines of pipe, to die. From 20 to 25 were lost ee 
Dara eniticlccncrtecenntsiccasensndosasevescateasns cocoueciesen 261 along the mains. Then followed some testimony as to whether or not a at a 
ES RS SL He 261 gas escape had fouled the water in a public well at the head of Main : 
The Supporting Powor of Soils...............ccccsscsssssssoscsccssecere covers 262 street—the evidence given by one Jno. Morrill in this respect being very t 
ITems of INTEREST FROM VARIOUS LOCALITIES........0..0...cccccececcseccceooees 264 amusing, to say the least. Morrill gave it as his opinion that the gas 
Improvements at Poughkeepsie—Now Gas Company—A Hint from Coving- company and the water company were not in reality separate corpora- 


ton, Ky. —Public Lighting, Chambersburg, Pa.—New Gas Company— Electric 
Lighting at Malden, Mass.—Gas Maiters at Bloomington, Ills.—Election of ae . : 
Trustees, St. Louis, Mo,—Dismissing a Suit—Public Lighting, Bangor, Me.— liquid section of the enterprise. ; 

He Desires to Make an Offer for the Richmond (Va) Works—What Supt. Mr. Biddle, on behalf of the Gas Company, admitted that a leak in the 
Jenks is Doing at Woonsocket, R. I.—Mr. Fullagar’s Improved Health—Mr. mains had been repaired in front of the Bailey residence, and while also 


Turner’s Narrow Escape—A Well-Managed Gas Com —The Kerr M * 44s : 
Company,s Contracts—A “ Windy Argument” in eis Wiatnane once admitting that the gas might have caused the decay of the trees planted 


tions, and that they polluted the well in order to gain consumers for the 


—Assisting the Citizens of Springfield, Ohio, to See Their Way Home— An- at that point by gardener Hill, he (Mr. Biddle) thought that a sufficient 
nual Meeting, Tonawanda, N. Y.—Cheaper Gas for Leominster, Mass.—Killed quantity of gas of any kind would have had the same effect. He said 


by the Current—Public Lighting, Galveston, Texas—And Many Other Items, 


. ae that the Company was still using some of the old mains that had been 

Est P . Pra g 
din imating the Cost of Lighting Montreal by Electricity............... 267 jointed in cement, but that if all the work were to be done over again he 
4 tees: would certainly employ lead. Havingexplained that the complaint em- 
etter from Mr. A. L. Stina itekenontncieni 1 OOOe Hemmer seeeeereseseses 267 anated from Mr. Cate, of the Improvement Society, he (the witness) 





The Market for Gas Securities.......:..sssiseee seccescsssessessessecessscerecse 268 wanted it understood that his Company did not desire a license to kill 
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trees or to cause any nuisance, and that he was as much interested in 
preserving the beauty of the town as anyone else. He, however, owned 


one-third of the stock in the Gas Company, and if it was not allowed to, 


manufacture water gas, why, no gas of any sort would be made. He 
closed his remarks by saying that the unaccounted-for gas charge last 
year was 13 per cent., and that nine-tenths of his customers were per- 
fectiy satisfied with the quality and safety of the gas supplied them. 

Mr. Bartlett thought that faulty mains caused all the trouble, which 
would be dissipated when the necessary repairs were made. He, how- 
ever, thought the water gas now made by the Amesbury Company had 
a much worse odor than the coal gas formerly supplied. Mr. R. T. 
Briggs a large holder of stock in the Company, thought the unusually 
severe frosts of last winter were responsible for the breaks in the mains, 
but the work of tightening the same was being prosecuted. Mr. Currier, 
who had used gas for over 25 years, was in favor of water gas. It was 
better than coal gas—he had in his occupation, as a plumber, worked 


over all sorts of mains and services, and thought water gas as safe as | 
any. This remark elicited the statement from Dr. Douglas that hethought | 


water gas was a good illuminator, and used it in his house, but he would 
notfeel safe with it were the burners under the care of another than 
himself. 

The chairman then concluded the hearing by remarking that more 
care should be taken with joints, pipes and fixtures when water gas is 
used than in the case of coal gas. The greater the content of carbonic 
oxide the greater the danger. The decision will not be rendered until the 
Commissioners have decided what their verdict shall be in the instance 
of the remaining cases under consideration. There is little doubt but 
that the judgment will be a uniform one. The hearing, as with those 
that had preceded it, was conducted with great impartiality. 


THE current meeting of the Society of Gas Lighting will take place on 
the fourth instead of the third Thursday of this month. The change 
from the regular day is made because of the Toronto gathering of the 
American Association. 


CHEAPER Gas FOR Kansas City, Mo.—President Payne, of the Kan- 
sas City Gas Light and Coke Company, together with his associates, have 
redeemed their pledge of two yearsago, at which time, when announcing 
a cut in rates, they said that encouragement from their consumers in a 
liberally increased use of gas would insure a further reduction at the 
proper time. The hour is at hand, for on the fixst inst. the Company 
issued the following circular : 

‘“‘The Kansas City Gas Light and Coke Company takes pleasure in an- 
nouncing that, beginning with October sales, the price of gas will be re- 
duced from $2 to $1.80 per thousand, with afurther reduction of 20 cents 
per thousand for prompt payment, making the net price for general con- 
sumption $1.60 per thousand. 

‘* For stoves and engines, gas, when supplied through separate meter, 
will be $1.50. 1 

‘*In making the above rate the Gas Company solicits the support of 
the public, trusting that the increase in business will justify this reduc- 
tion, as we do not hesitate to affirm that we thus bring gas to a price 
which makes it the cheapest of illuminants, as well as the cleanest and 
most reliable.” 

Some of the doubters in Kansas City having asserted their belief that 
the Company’s move was made because of the inroads on its business 
caused by the home electricians, Secretary Woolcott was applied to for in- 
formation on the subject. To this inquiry he very courteously replied : 

‘*Many of the large establishments in the city would use the electric 
light because they deem it necessary, no matter what the price-of gas 
might be. We expect the increase in the consumption of gas to be 
large in the residence localities. There are streets in the city on which 
for the distance of a mile there are not a half-dozen houses where gas is 
burned. What we are after is the vil lamp, not the electric light. There 


are any number of men—mechanies, or those occupying comparatively | 
|ers where it is necessary to use thin rubber, as in using a packer with 


minor clerical positions—who would be appalled at the very idea of pay- 


ing $3 or $4 a month for gas, but who would gladly use it if they could | 
obtain it at one-half the cost stated. Our new schedule will enable them | 
to use gas, and we hope to secure a large number of such patrons. More 


than this, whenever the consumption warrants it we expect to enlarge | tt ! : > tut 
| rick before the gas is shut in. This gives a greater pressure on the packer 


our works and scale the price still further.” 


That is the way to speak out in meeting, Mr. Secretary—the poor man | giso prevents the tubing from 


is the man for the gas companies; there are so many more poor than 
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THE Siemens-Lungren Company, of Philadelphia, have rented the 
handsome premises, No. 825 Broadway, this city, as a branch office 
show room for their well-known specialties, whose worth and 
have been proved by practical experience. In addition to the Com 
own goods a large and varied line of the wares of the Goodw 


and 
alue 
nys 


(ras 


| Stove and Meter Company will be displayed. The Clerk Gas Eiivine 


will also have a prominent place in the exhibit. Gas men who | 
New York with a visit during their business or pleasure trips may «| ways 
counton a hearty reception from the folks in charge at No. 825 Broadway. 


mor 


ANNUAL ELECTION, MANSFIELD, OHIO.—At the annual meeting of 
the Mansfield Gas Light Company the following officers were chiosey 
President, L. A. Strong; Vice-President, H. M. Weaver ; Treasurer, J 
S. Hedges; Secretary, W. C. Hedges; Superintendent, J. S. Harris, 
The Mansfield Electric Light Company’s annual election was then |eld, 
with the following result: President, Sharp E. Bird; Vice-President, 
Samuel Ulich; Treasurer, J. 8. Hedges ; Secretary, W. C. Hedges: Su. 
perintendent, Geo. 8. Harris. No change was made in the respective 
boards of direction. A perusal of the two lists will be apt to convince 
the peruser that these companies ought to get along together on pretty 
amicable terms. It was supposed that the topic of establishing an incan- 
descent plant, for which the Mansfield Electric Light Company holds a 
franchise, would be broached, but it was not even referred to incidentally, 


Way iT Lookep DoustruL.—The following lines from a letter re- 
cently received from Secretary and Treasurer Wilcox, of the Middletown 
(N. Y.) Gas and Electric Light Company, explain why Mr. W. thinks 
it doubtful that he will be in Toronto to-morrow : 

‘* Your favor of the 8th inst. finds me midst the trials and tribulations 
ofa gas man. We are laying 3,000 feet of mains, putting in a new bench, 
and just finishing our new 72-ft tank. The holder men are expected to- 
morrow. My ‘grip’ is packed, but it looks as if the Fates were against 
my going. Success to the ‘Special.’” 

May the ‘‘Fates” be kinder to-day than they were disposed to be a 
week ago ; if so that grip will be unpacked in the ‘‘ Queens,” aiter all. 








Packing Gas Wells. 
Pape 

Mr. 8. R. Dresser, an expert in such matters, gives the following ad 
vice in regard to the best way to pack gas wells. He says that those who 
have the least trouble in packing gas wells are those who pack them at 
once, as soon as they are finished, not allowing the gas to go to waste for 
24 hours. At that time the wall of the well is most likely to be free 
from any such materials as gather or adhere to it to lessen the diameter 
of the bore, as such obstruction is sure to occur when a well is allowed 
to remain for some time before being packed. 

Whenever the bore of a well is made smaller by material adhering to 
the well it is necessary to run downa round, hollow reamer, that is 
dressed out the full size of the hole, to clean off this material and make 
the well full size again before lowering the packer. If parties have no 
tools and it would cost too much to get them, this can be done by taking 
a 4-inch tubing coupling, dressing one side of it out to the size of the 
hole, and running it, on the tubing, to the bottom of the well. They 
can then draw out and put the packer on. If these precautionsare al ways 
taken there will be little difficulty in packing gas wells. One thing is 
certaiu, a packer will not go down a hole that is less in diameter than 
the outside diameter of the packer. When the packer comes to one of 
these smaller places in the well the rubber is sure to be torn, the gas will 
get between the rubber and the pipe and blow the rubber off, which 
makes it necessary to pull out and ream the hole. 

The end flanges of the packer should be within three-eighths of an inch 
as large as the hole to be packed. If they are much smaller it leaves too 
much space between them and the wall of the well, so that when the 
well is shut in and gathers a large pressure it is liable to force the rubber 
past the flanges and blow it out. Especially is this true with large pack- 


4-inch tubing through rubber to pack a 5{-inch hole. The rubber in this 
hole is but three-eighths of an inch thick, so if the flanges are much 
smaller than the well the gas pressure would easily force the rubber past 
them. After a well is packed the tubing should be anchored to the ‘er- 


and forces the rubber more tightly into the unevenness of the wall. !t 
ing blown out, as it has been in a niin 
ber of cases when this was not done. 


rich ones! Time proves that the wizard of Menlo Park struck the nail | 
no glancing blow when he asserted that gas was to remain the light of | 
the poor man. The oil lamp must go, and the gas man ultimately shall | 
be its vanquisler. 


The packer should always be put just above the rocx in which the 4a 
is obtained to get the full benefit of the rock pressure and to prevent the 
gas from escaping through openings or porous rocks higher mt in the 
well, as has been the case where packers have been put just below ‘he 
casing, or only a few hundred feet down. 
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Gadd’s Spirai-Framed Gasholder. 
—_ 

We are indebted to the English Jowrnal for the following description 
of the improvement in gasholder construction suggested by Mr. W. 
Gadd, of Manchester, which matter was also referred to in our issue of 
Sept. 17, by Mr. Thos. Newbigging. 


\ccording to the specifications submitted to the Engiish Patent Office 
the improvements relate to the construction of gasholders, and have for | 
their object the supporting of the same, in their working position, in 
such a manner as to enable the external or upper guide-framing hitherto 
employed for the purpose to be dispensed with, and yet to give the | 
requisite stability, although such, or a modified form of framing, may 
be employed in connection with the improvements when desired. 

To accomplish this and to effect my improvements (says the patentee) 
I form the interior of the tank or well in which a holder for the contain- 
ing of gas is allowed to rise and fall, in a special and peculiar manner— 
that is to say, affixed to, or let into the face of the tank or well, or form- 
ing part thereof, or in recesses therein for the purpose ; and extending 
from top to bottom thereof or thereabouts are rails of metal or other 
suitable substance, or it may be recesses or grooves, which are formed in 
the shape of quick helices or spirals, or curved inciines, and (by prefer- 
ence) making in their total length one-quarter turn of the circle, when 
the holder employed is very high and telescopic. But a quicker or 
slower helix, or spiral, or incline may be adopted according to the cir- 
cumstances and design of the same, and which may be determined by 
the angle of inclination adopted ; 45° and 60° from the horizontal being 
examples of working angles, but other angles may be employed. Ar- 
ranged at intervals around the circumference of the holder, close to the 
bottom edge thereof, or at such distance therefrom as is desirable, and 
coinciding with, or fitting on to the helical or spiral rails or curved in- 
clines attached to or forming part of the tank aforesaid, are flanged or 
other wheels, or anti-friction rollers, of any suitable size or form, which 


2 to 8 show examples or some variations of detail in the application of 


the method described. 

A is the holder, and B the tank or well within which the holder rises 
and falls—riding on the helical, spiral, or inclined rails or surfaces £. 
C are the tangential, and D the angled radial rollers, which in Fig. 1 
are shown arranged separately from, and altenately with, the tangential 
rollers C. By such an arrangement they may either roll on the face of 
the tank or well, or upon plates or rails placed at the required angle or 
spiral thereon. But the two kinds of rollers may be arranged together, 
as shown in Fig. 2, wherein the rail may be formed of channel or other 
iron, having a tangential roller on each side, with the angled radial 
roller between. Or the angled radial rollers may be dispensed with by 

















are made to run loosely, by preference, and may be free to slide to a 
certain extent laterally upon their respective axles, to allow for expan- | 


sion or contraction of the holder. Or block or sliding: pieces or equiva- | 
lent devices may be employed in lieu of wheels or rollers, or both may | 
be combined, and the flanges may be on either or both edges. As these | 
flanged or other wheels, rollers, or blocks, or equivalent devices rest and | 


move upon the helical or spiral rails or curved inclines before men- 
tioned, by preference both over and under, or between, it will be seen 
that, as the holder becomes raised by being filled with gas, a screw-like 
motion is imparted to it—causing it to partially turn as it rises, and, in 
similar manner, allowing it to fall by gravity as the volume of gas is 
reduced. 

The stability of the holder lies in the fact that it is constantly, at all 
working heights, supported at its base or lower edge or ring ; and thus 
presents a position of firm resistance to wind pressure or other lateral 
strains, under conditions somewhat similar to that of a holder placed 
on the ground upon its lower edge or rim. 

The flanged or other wheels, rollers, sliding-blocks, or equivalent de- 
vices may either be fixed tangentially with the side of the holder, and so 
run upon the top, or top and bottom surfaces of the rails, or they may be 
arranged radially with the holder, but at the angle of spiral. Or (and 
by preference) the two kinds may be combined, and the rolling surface 
of the rails adapted thereto, or in any other suitable manner; and the 
rollers or sliding-pieces, or equivalent devices, when placed tangentially, 
may be employed above and beneath the rails alternately, or in couples 
or otherwise—the rails being constructed in double line, or double- 
headed or faced for the purpose. 

The improvements are also applicable to telescopic gasholders, by em- 
ploying similar helical or spiral rails, curved inclines, or grooves, 
within and attached to the lower or outer lift or lifts thereof, upon or 
within which the rollers or equivalent devices attached to the inner lift 
may work or move. 

As a modification of the invention, the helical or spiral rails, grooves, 
or inclines may be employed upon a framing or cylinder within the 
lower or outer lift or holder itself; the wheels, rollers, or equivalents 
being affixed to the inner wall or face of the holder or lower lift. Or 
the holder or inner lift or lifts may all or in part be reversed in their ar- 
raugements of helical, spiral, or inclined rails or grooves, and their 
Wheels or rollers ; so that the latter are affixed to the tank and outer lift 
or lifts or in connection therewith, while the rails, inclines, or grooves 
are lixed to or form part of the holder or inner lift or lifts. 

hig. 1 represents an elevation, with half plan of a single-lift gasholder, 
raised to about its full height (and with the tank or well shown in sec- 
ion), of one arrangement in accordance with this invention ; and Figs. 


| 
| 


| 





Fig. 5 Fic. 6. bic. 7. 


employing flanges on the tangential rollers; or other means may be em- 
ployed for keeping the holder centrally, or the wheels thereof on the 
rails. 

In the interests of safety, the patentee greatly prefers to employ either 
two sets of rollers—one above and the other below the inclined or spiral 
rails—or double rails with one or more sets of rollers between, in order 
to enable the same to securely grasp, or to be grasped by, the rails at 
various points around the edge of the holder; but nevertheless it may be 
possible, in some cases, to dispense with the under set of rollers, or the 
over set of rails, as the weight of the holder may be sufficient to cause 
the rollers to follow the inclines of the rails. 

In Fig. 3 the two sets of rollers are placed one below the other, instead 
of in line; and one of them is shown flanged. In Fig. 4 two rails to 
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each roller are shown, or it may be an inclined recess in the tank or well 
face, by which variation the locking action or grasp 1s obtained by one 
set of rollers. Figs. 5 and 6 show two forms of sliding blocks or pieces, 
which may be employed in lieu of rollers, and either in conjunction or 
not with the angled radial rollers. To enable allowance to be made for 
imperfections in the construction of the helical, spiral, or inclined rails, 
or for the effects of expansion or contraction therein, the studs attached 
to the curb or ring of the holder, carrying the tangential rollers, may be 
arranged to have radial play within the central boss on which the rollers 
turn, as shown in Fig. 7, in which the tangential roller C turns on the 
boss C', having formed therein the slot C* to enable the projection or 
stud A', attached to the ring of the holder, to pass through ; or other de- 
vices for radial action may be employed. A similar arrangement is 
shown for the sliding-pieces in Figs. 5 and 6. 


Fie. 8. 


Fig § is a part section showing the application of the invention to a 
telescopic holder, wherein the outer or lower lift is provided with rails 
in manner similar to the tank or well, for the purpose of allowing the 
inner lift to rise and fall thereon. In like manner a third lift may be 
employed, or more. 

Further variations in detail may be made, and modifications of the in- 
vention may be effected by attaching the rails to the holders, and placing 





the rollers around the edge of the tank or well, whereby the entire ar- 


[First PapEr. | 


The Guide-Framing of Gasholders—Can it be Dispensed with, 
Wholly or in Part? 
naan 


The Controversy carried on in the London Journal Reviewed 


By WILLIAM Mooney, C.E. 

An article with the title ‘Is Lofty Guide-Framing Necessary 
Large Gasholders ?”’ which appeared in the London Journal of ( 
Lighting for March 29, 1887, has b:ought out various conflicting 0; 
ions from several engineers, and as the article seems to have awak« 
renewed interest in a popular subject, the controversy has probably 
yet ended. In fact, it is probable that the author little knew what in 
est would be aroused by its publication, and what actual results wer 
arise from it. Ata period in the history of gas lighting when hold 
were being made larger than ever before, it needed but someone 
start the subject to arouse the latent interest which has shown itsel| 
the pages of the Journal for nearly a year. 

It is proposed in the present article to review the arguments upon the 
subject, as briefly as possible ; and as they all sprang from the publica 
tion of the first article above mentioned, a short statement of the position 
taken by the author will be given. 

At the beginning of the article some hints are thrown out which lead 
to the belief that Mr. Livesey had already taken some steps toward (is. 
pensing with the guide-framing, in some three lift holders lately built; 
but to what extent the writer is silent. Then follows the statement that 
‘‘during the coming summer (1887) a gasholder at the Rotherhithe 
works of the South Metropolitan Company will be altered by the addi 
tion of a third lift, without raising the guide-framing to the additional 
height.” The writer further adds, ‘‘The saving by dispensing with the 
framing for the additional lift will not, in this instance, be great; but 
behind it lies the whole problem of the utility and office of guide-framing 
in general.” 

He then briefly explains the objects and requirements of guide- 
framing, as follows: ‘‘It is primarily to provide a means of guiding 
the movable vessel along its vertical path. The first conditions are rig 
idity and truth of line; both ends must be made as steady as they can be 
made—to be of any service at all, the guiding structure must not only 


i 
il 


rangement is reversed ; or combinations of the two methods may be em- | be rigid, but must preserve its rigidity under the greatest stress that can 
ployed. Also the invention may be turned about, so to speak, by affixing | be brought upon it. According to this theory, every gasholder in Eng 
the curved rails to aframing placed within the tank but inside the holder; | ‘and ought to be a wreck before the week is out.” 


and then attaching the rollers to the inner surface of the holder, instead 
of to the outer. Also upper framing of the usual or modified form may 
be employed in conjunction with the mode of construction described. 
These and other variations—such as the number and form of the spiral 
guides or rails, the number and form of the rollers or sliding blocks, and 
also of the radial angled rollers—may be made without departing from 
the peculiar character of the invention. ; 

The claims for the in\ention are three in number—viz, ‘‘ 1. The con- 
struction of tanks o~ wells for gasholders, or the outer lift or lifts of 
such holders when telescopic or both, with helical, spiral, or inclined 
rails, grooves or recesses built into or attached to the wall or face thereof, 
with the object of carrying the holder, or one or more lifts thereof, as 
the case may be, by means of tangential, rollers, sliding-pieces, or me- 
chanical equivalents, attached to the lower ring or curb, or other con- 
venient part of such holder, lift or lifts, for the purpose, and in manner 
substantially as shown anddescribed. 2. Theconstruction of gasholders, 
single or telescopic, with tangential or angled radial rollers, or both, or 
sliding-pieces, or me: hanica] equivalents, attached to the bottom curb or 
ring of such holder or one or more lifts thereof, or both, as the case may 
be, with the object of causing the same to ride and rise and fal] upon or 
within helical, spiral, or inclined rails, recesses or grooves built into, 
forming part of, or attached to the wall of the tank or well or outer lift 
or both, for the purpose and in manner substantially as shown and de- 
scribed. 3. The construction and employment, for gas storing purposes, 
of holders and tanks or wells of the special character substantially as 
shown and described.” 








AT the September meeting of tne Town Council of Moncton, N. B., 
only one tender—that of the Moncton Gas Light and Water Company— 
for supplying light and water to the town was submitted. The Company | 
proposed to supply 50 street hydrants with water at the rate of $50 each | 
per annum, and to maintain 30 arc lights (2,000 candle power, to burn | 
each night and all night), at the rate of $180 each per annum ; if 1,200- | 
candle power arcs are preferred, the charge for same was to be $100 each. | 
Another condition of the tender was that both propositions—that is, for | 
light and water—must be accepted, or the proposition as a whole would | 
be withdrawn. The whole matter was referred to the voters of the town, | 
to be settled by formal ballot. 


After this startling statement the writer puts forth the following, in 
all the added weight of italics: ‘‘Jt is impossible to construct a frane- 
work strong enough to uphold a gasholder of any considerable size 
without depending upon the inherent stability of the holder itself.” 
He then continues: ‘‘ There is in the construction of gasholders a point, 
depending entirely on their bulk, beyond which these structures are 
wholly independent of the exterior framing with which it is at present 
thought necessary to provide them. If this were not true, the erection 
in the open air of holders surpassing 40 to 50 feet in diameter and 30) to 
40 feet high would have been impossible. As soon as the limit had been 
passed, every gale would have swept the land clear of gasholders—and 
the larger ones would have been inclosed in storm-proof buildings.” 

This statement is really saying, in other words, that large holders hold 
themselves up without aid ; or no large holder exists in which the guide- 
framing is strong enough to resist the pressure of the wind, without the 
aid of the holder itself. 

The writer then goes on to say, in effect, that he believes the only 
framing necessary for guiding large holders is a framework standing a 
few feet above the water level in the tank, or, at most, to the heighi of 
the inner lift. 

As the difference between these two points in a three-lift holder would 
be great, it is probable that the writer meant to say to the height of the 
outer lift. 

Continuing, he says: ‘‘The only good effect of all devices of colunins, 
guides, diagonal ties, and the rest of the usual elaborate guiding struc- 
ture, is to transmit the strain to the ground as directly as possi’)e. 
There is no strength in the members in the air; all they are good f 


Is 


| to preserve rigidity of form, and to send their burdens down to e: th 


without getting forced out of shape in so doing.” 

The writer, after asking the question, ‘‘Why employ elaborate nd 
costly independent framing to transmit to earth the sideways pressure 0! 
a gasholder, when you have the holder itself to do it ?’ answers it thus: 
‘*In every large holder yet extant stability has proceeded from two f«cts 
—dead weight and tight bottom rollers. Without these no outside fraiu- 
ing that was ever erected could save a holder from wreck by the | st 
sou’wester. With them, the outer guiding structure becomes of v«'y 
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nor importance.” In conclusion, he says: ‘‘At its base, and not at 
ile top, is the place whence the stability of a gasholder must be pro- 
\ ~d for, if at all.” 

he first notice of, or reply to, this article comes from Mr. V. Wyatt, 
who, after disagreeing with the previous writer in some things, finally 
avrees with him to this extent: ‘‘Gasholders can be constructed to work 

| with the external framework carried up only a short distance—say 
about 10 feet above the wall coping of the tank; and perhaps without 
any external framing at all. Modifications of the lower curb and the 
cup, and grip junctions of telescopic gasholders properly spliced, may 
effect this, but the present form of construction, minus the external 
framing, will not be enough. I quite anticipate the production of a 
self sustaining gasholder in the future.” 

Mr. H. E. Jones, in a short article commenting on the above ideas, 
thinks that the drawback of any device dispensing with the guide fram- 
ing woula be to increase the weight of the floating part of the structure, 
which is heavy enough already. 

Mr. G. Livesey, who would naturally be in the foreground in such a 
controversy as this, is the next to write on the subject. 


He thinks that the writer of the original article goes too far and proves | 


too much ; that, in fact, he has got slightly beyond his depth, and much 
stronger proof than the writer gives is needed to show that large gas- 
holders can work wholly independent of exterior framing. 

Continuing, he says, ‘‘If some practical means could be devised, 
whereby all the bottom rollers could be made to rise or fall equally, the 
holder would then, to all intents and purposes, have a solid foundation, 
and po columns or guide framing of any kind would be necessary. 

‘As there are no known means for keeping the bottom rollers in the 
same level plane, we must prevent tilting by means of tiers of rollers, 
placed a certain vertical distance apart on the sides, working against the | 


| will capsize before it will slide. That is to say, 


ing against hankdete the tank, and only carried by short piers or brackets 
to the height of 5 or 6 feet above the water line. 

In writing of the uncertainty respecting the value and effect of the 
stresses to be provided for, Mr. W. says he ‘‘ has seen holders wrecked 
that should have been standing to this hour ; and knows of holders still 
standing and doing good service that ought, according to rule, to have 
been blown down fifty times over. They stand simply because they can 
not help it, or because they have never been subjected to such destructive 
stresses as are supposed to be inevitable for such structures.” 

The writer then enters into an elaborate calculat‘on in regard to the 
actual force of the wind on gasholders, prefacing his remarks by stating, 
‘‘That, in view of experiments and observations by many celebrated en- 


|gineers on this subject, it will be fiir to assume that a pressure of 20 
| pounds to the square foot is the greatest actual force that wind is likely 
|to exert over the whole side of a gasholder erected anywhere in the 
|United Kingdom”’—as regards the difference in pressure in favor of a 


cylindrical surface over a vertical plane surface, he takes 50 per cent. of 
the area of vertical cross section as representing the actual equivalent 
plane exposed to the wind. 

Upon the question as to the manner in which the wind pressure is ex- 
erted, and how divided between the columns, etc., composing the guide 
framing, Mr. Webber takes issue with the writer preceding him, claim- 
ing that there is no justification whatever for the assumption that wind 
pressure tends to push a gasholder bodily along a horizontal plane, as 
it is not a stable bulk but an unstable body, and, when pushed against, 
‘*The wind pressure on 


|a gasholder is an overturning force.” Again: 


| 


guide framing. I am not prepared to say that if only two tiers of rollers, 


are used they should be placed at a less vertical distance apart than at | 


the top and bottom of the outer lift. This will necessitate external guide | 
framing to a corresponding height, and such guide framing is also es- | 


sential for guiding the inner lift until it is cupped. To expect the inner | 


lift to rise and fall satisfactorily when guided by the rollerson the cup | 


is out of the question ; it must have rollers on the crown curb working 
in the external framing to guide it until it is cupped. When a two-lift 
holder would no doubt work with perfect safety without further support 


from the guide-framing, I should, with a three or four-lift holder, con- | 


sider it necessary to carry the guide framing to the height of two lifts, 
so that the second might be cupped before the rollers on the crown curb 
left the guides. In short, a holder cannot be considered perfectly safe 
unless it has at least two tiers of rollers, at a considerable vertical dis- 
tance apart, working against perfectly strong guides.” 

In concluding, he sums up by saying: ‘‘ The utmost I expect to see is, 
for a double-lift holder guide framing nct less than one lift high, and 
for a three or four-lift holder guide framing not less than two lifts high ; 
and I much doubt whether anyone will attempt to go beyond this.” 

The next article from Mr. Chas. Hunt, of Birmingham, contains noth- 
ing of importance, and concludes by saying: ‘‘If I ventured to express 
a definite opinion upon so speculative a subject, it would, as regards tele- 
scopic holders, be adverse to the proposal of the writer, mainly because 
it seems to make no adequate provision for the safe working of the inner 
liit—when this happens to be uncupped. In the absence of any simple 
and efficient substitute we have to fall back upon external guide fram- 


ing, at least equal in height to the depth of the lift, for effecting this | 


object.” 
In the same number of the Journal Mr. W. Mann states that a 


three-lift holder was erected in London, several years ago, by the Phoenix | 


Gas Company, having guide framing only two lifts high. He, however, 
says he never knew how it worked nor what became of it 


| 


‘“‘The reason of this is on account of the center of gravity being so 
much above the center of the figure. A gasholder being a cylindrical, 
iron covered vessel, without a bottom, required to float in water, the 
vessel being in unstable equilibrium, hence it tends to topple over as 
soon as the two centers cease to be maintained in a vertical line. 

‘* Every holder must be so guided at all possible altitudes that the center 
of gravity and the axis or center cf figure shall be always in a vertical 
line. If this condition is seriously disturbed swift destruction of holder 
and framing must ensue.” 

Continuing, the writer says, ‘‘That the steadiness of a gasholder de- 
pends far more upon the tightness of the bottom rollers than upon any 


| other conditions. 


| 


‘It is the custom of good gasholder builders to make the bottom rollers 


| fit the tank guides as tightly as tney can be dropped into place. When 





this is done the proper adjustment of the other rollers will enable a 
holder to work without a tremor, however gusty the weather. When 
the bottom rollers bear tightly all around the overturning leverage of 
the top-heavy holder is constantly exposed by the leverage between the 
leeward top roller and the windward bottom roller; and as the distance 
from the latter to the center of gravity is very much greater than the 
distance from the center to the top roller, its controlling effect is corres- 
pondingly greater. 

“This demonstration of the part played by leverage, as distinguished 
from horizontal thrust in the conditions of a holder's stability, concludes 
the part of the paper which deals with established principles.” 

In conclusion, and practically suggesting his ideas of improved con- 
struction in the matter under consideration, the writer ‘‘ Would build on 
the tank wall aseries of concrete or brick piers, about 6 feet above the 
water line, 6 feet by 2 feet 3 inches at the base, and tapering to smaller 
dimensions above. The strain of the holder is first taken by the tank 
guides, which are cast iron boxes, 6 in. by 6 in., filled with concrete, and, 
of course, rigidly secured to the tank walls and piers.” 

Briefly stated, the plan of Mr. Webber is to secure the holder firmly 
‘at the bottom with radial and tangential rollers, placed in two rows, one 
| row secured to the bottom curb and the other to a secondary curb placed 


\ir. J. Somerville, in the Journal of May 26, 1887, supplies the missing | about 5 feet above the bottom curb—both curbs to be extra stiff and 


facts, stating that he has ascertained that the holder above mentioned | 
was a failure. It was never cupped, and was changed to a double-lift ; 


| strong ; the idea being that the holder shall be considered as stepped into 
a socket, and that socket holding the holder with a grip strong enough 


ind, after a few years use, was finally taken down (in 1882) with siliae| to withstand the pressure of the wind, and yet loose enough to rise and 


holders, presumably to make room for other structures. 

‘he next writer on the subject is Mr. W. H. Y. Webber, whose paper 
vas read at the 24th annual meeting of the Gas Institute, held at Glas- 
gow, in June, 1887. 

‘he writer states: ‘‘ That the purpose of his paper is to show that the 
inary lofty guide framing of gasholders may be safely dispensed with, 
aii its place supplied by a system of guiding from the base, which may 
be shortly described as a development by a duplication of the bottom 
curb and rollers,” 

is also the writer's idea that the sole provision for guiding and main- 


a4 


lai ing the stability of a holder will be the rollers on the outer lift work- 





fall freely. Again, Mr. W. says: 

‘The question naturally arises whether the holder is strong enough 
to transmit the strains to the point of support without taking some of the 
pressure off by means of external framing. To this it may be replied 
that if the holder is strong enough to withstand the strain at the top of 
the socket (that is, at the top of the short piers), where it is most severe, 
it must be able to carry them at other points where they are less. 

‘So long as the holder preserves its true figure it will transmit exterior 
strains to the ground as perfectly as would a surrounding frame work ; 
and it must always preserve its figure wiiic the pressure of gas from 
within is in excess of the wind outside, A wind pressure of 20 pounds 
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per square foot is only equal to a gas pressure of 38-tenths ; so that most 
holders have an ample margin of internal force.” 

In the discussion on this paper Mr. Corbet Woodall (London) said : 
‘* Although they might not be disposed to adopt Mr. Webber's theories, 
they vould all thank him for having given an admirable paper, and a 
healthy shock to anything that might be called stereotyped ideas on gas- 
holder guiding and constructing generally. 

‘*Gasholders must, it seemed to him, become different, more costly, 
and elaborate structures altogether if the scheme were to be adopted with 
a chance of success. 

‘*He thought the cost of a holder, built on Mr. Webber's plan (that is, 
stiff enough to stand the strains of wind pressure, with only short col 
umns about 6 feet high, on the principle of a post stepped in a socket), 
would be very heavy ; probably as great as one provided with external 
framing. In order to make the bottom rings of rollers so rigid as to 
keep their form and resist the tendency to crush in (on the leeward side), 
so much metal must be used, in external curbs and otherwise, as would 
go far to dissipate the outside saving.” 

Mr. G. Livesey (London) said he was ‘‘ About to try trebling a double- 
lift holder without continuing the framing up to the third lift, and con- 
sidered there was no danger in doing so if tangential and radial rollers 
were used for the two lower lifts. The upper lift would have its radial 
roller to guide it until the second lift was cupped, then it would go clear 
of the framing.” 

‘‘He could not agree with Mr. Webber's plan, and did not think it 
safe. He had a feeling that there was some uncertain element in the 
question, which would bring a gasholder to grief if guided in that way. 
He did not see how the inner lift was to be guided until it was cupped. 


He believed that a three-lift holder could be safely guided by framing | 


reaching only to the top of the outer lift, so that, when fully inflated, 
the stability of the holder would be dependent upon the top and bottom 
rollers of the third lift, which he really believed would be sufficient to 


safe:y support a gasholder properly constructed. It would certainly not | 


be wise for any engineer to make an experiment of this kind unless per- 
fectly certain it would be safe.” 

Mr. Webber, after the discussion, stated that ‘‘he had simply put for- 
ward a suggestion which had to be proved. This would dispose of a 
great deal of the criticism which had been offered.” 

He further said: ‘‘The difference between Mr. Livesey and himself 
was only one of degree. He fully admitted that in this matter they 
must proceed by steps.” 


The next article is by W. Gadd, C.E., of Manchester. Speaking of | 
wind pressure on holders, he says: ‘* Investigations and experiments | 


have led him to the conclusion that average wind pressures are about 


the most misleading facts possible for the guidance of the constructive | 


engineer, as it is (he momentary or sudden gusts of wind which do dam- 


age to structures, and not the steady winds, even when they were of a| 


very violent character.” 


Mr. Gadd then suggests a method of guide-framing, which he calls | 


opposite leverage carried below ground. This idea, not very clearly 
described, is an absurdity not worthy to be mentioned. 
In the next issue of the Journal Mr. Webber returns to the contro- 


versy, and becomes somewhat personal in his remarks concerning Mr. | 


Gadd, whom he accuses of never having seen a gasholder built. 
Mr. G., in his article, having spoken of counterbalancing, Mr. W. 


states that ‘‘counterbalancing went out when exhausters came in”—a | 
fol 


rather wild statement for Mr. W. to make. 


In reply to Mr. Webber, Mr. Gadd admits that he has never been en- 


gaged in gasholder building, but states that, ‘‘ nevertheless, he has seen 
a goodly number, and finds that there are still in use a number of coun- 
terbalanced holders.” 

A new, and very sharp writer, uncer the nom de plume of ‘‘ Theory 
and Practice,” also enters the lists in this issue, and criticises Mr. Web- 
ber for his opinions in regard to tight bottom rollers, which would be 


absolutely necessary to carry out Mr. W.’s ideas. He insists that gas- | 


holder work cannot be so nicely adjusted as to insure perfect fitting 
contact between rollers and guides, to say nothing of their becoming 
ioose by wear. 

On the subject of counterbalancing he also takes Mr. Webber to task. 
‘Scores of gasholders exist,” he says, ‘“‘with counterbalance weights 
where exhausters are in use.” Continuing, he says: ‘‘To my mind you 
do not want to force gas against a much heavier gasholder than is neces- 
sary to give the required pressure in the service mains; otherwise you 
are wasting engine and exhauster power, and increasing wear and tear 
and expense.” And he adds: ‘If gasholders are constructed to stand 
the strains his (Mr. Webber's) mode of guiding would put upon them, 
the gas company’s account for steam power would be nearly doubled 


-——— 





| unless counterbalancing was used. Mr. Webber’s 6-ft. guide framjig js 
|a monstrosity.” 

In the Journal of Sept. 6 Mr. Webber answers his unknown critic. 
maintaining his opinion that ‘“‘ holders can be and are made wit); the 
| bottom rollers nicely adjusted, and with steel pins working in eood 
| bearings preventing wear and capable of adjustment.” He also insists 
that counterbalanced holders, although still in use, are obsolete. 

‘‘Theory and Practice,” as the champion of Mr. Gadd, returns 
| charge in the Journal of Sept. 13. He reviews Mr. W.’s opinio: 
| subjects that have been gone over before, but adds nothing of import 
| to the subject under discussion. 

Mr. Gadd also criticises Mr. Webber in a letter in this number of the 
Journal. Referring to Mr. W.’s remark that the bottom curb of a vas 
holder is perfectly rigid, he says: ‘‘ Nothing is perfectly rigid ; not even 
the great earth itself, which bends and bulges under the varying strains 
of the moon’s attraction and its action on the mobile ocean.” Continu- 
ing, he says: ‘‘At the present moment I am inclined to think it possible 

|to devise a holder, not only without external guide-framing, but dis. 
pensing with piers entirely, and having only one row of rollers at the 
bottom of the ring, yet forming a structure more stable than the one at 
present in use, although the rollers may be far from tight in practice.” 
|(This no doubt refers to Mr. Gadd’s system of spiral guide framing, an 
account of which was given in the American JOURNAL, issue of Sept 
17, 1888.) 

In regard to Mr. Webber’s statement that counterbalancing was obso 
lete, Mr. G. D. Malam writes; ‘‘An 80-ft. three-lift holder lately built 
has two of its lifts counterbalanced, and the exhauster has been relieved 
thereby to the extent of 20 per cent. of unnecessary work.” 

The next two articles are evidently from the pen of the writer of the 
|original article. From his very lengthy demonstrations on the subject 
|of center of gravity, wind pressure, etc., he draws the following conclu 
| sions : 
1st. That gasholders cannot work at all without at least two tiers of 
| rollers to each lift, thereby necessitating guide-framing. 
| 2d. That single-lift holders cannot work safely without sufficient 
| depth of guide-framing. 
| $d. That unless the depth exceeds one-seventh of the diameter much 
| weight of material is necessitated. 
| 4th. That a telescopic gasholder is even worse, unless the guide-fram- 
ing exceeds one-seventh of the depth, owing to lever power. 

5th. Even without wind pressure, or weight of snow, the above is true 
and much more so with short guide framing. 

6th. Under certain conditions gasholders can be constructed without 
| guide framing reaching higher than the height of the outer lift—the con 
ditions being that each lift must be rigid in itself, and unable to distort 
under the strains induced ; that the guide framing must also be rigid and 
unyielding, and that the holder must be free to rise and fall perfectly 
| level. 

7th. The inner lift would not rack out of shape when the vertical stays 
are strong and well attached to strong curbs and sheeting ; but asan ad- 
ditional safeguard, diagonal ties may be introduced between the vertical 
stays, and so relieve the side sheeting from diagonal strain. 

8th. Gasholders can be constructed safely with the inner lift unsup 
ported by external guide framing after it has cupped, providing the guide 
framing is carried to the height of the two outer lifts. 

9th. That it is not safe nor advisable to make triple-lift holders with 
guide framing to the outer lift only. 

In the Journal of July 31, 1888, is given an accountof the completion 
of the gasholder at the Rotherhithe station of the South Metropolitan 
Gas Company, said holder having been changed from a two-lift toa three 
| lift holder, and erected without guide framing beyond the height of the 
second section. 

Early in the discussion on this subject Mr. Livesey stated his in 
tention of making this experiment. Of course, this practical example 
and bold innovation of the old-time methods is still in the experimental 
stage, and has yet to stand the test of the elements. 

This holder is 150 feet in diameter, with 25-feet lifts, standing in an 
iron tank only half sunk in the ground. It will thus be seen that the 
conditions were not favorable ; and if the holder stands and works to the 
satisfaction of its builder it will be all the more asuccess for its projector. 

The crown of the upper section was heavily trussed, the Journa/ stat- 
ing that the superfluous metal amounted to 80 tons. The paper also 
states that the columns were connected at the top and middle by lattice 
girders, and no mention is made of any change in this respect. is 
portion of the guide framing, it seems to the writer, will be the first t 
be dispensed with in the future. 

The Journal further states that Mr, Livesey expressed himself as pe! 
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fectly satisfied with the result, which practically marksa new era in gas- 
holder construction. The Journal concludes as follows: ‘‘ It shows that 
monumental structures are not necessarily strong, and that massive 
doric columns and heavy crown trussing are not enough, by themselves, 
to constitute a trustworthy holder. 

Regard for mght principles is the only fountain of security in gasholder 
construetion, and the most important principle of the art may be briefly 
summarized in the aphorism : Take care of the bottom, and the top will 
take care of itself.” 

The person writing under the nom de plume of ‘‘ Theory and Practice,” 
in the controversy, again comes to the front, in a very clear and concise 
letter to the Journal of Aug. 21st last. Referring to the article on the 
successful issue of the Rotherhithe experiment, he says: ‘‘The writer of 
the article also infers that because the top lift does not blow over when 
the top part of the guide framing is done away with, it does not push at 
the top guides when the framing is carried to the full height, as usual ; 
or, in other words, that the top rollers never have any work to do. 

‘This shows what false conclusions may be drawn from an experi- 
ment improperly understood. In the Rotherhithe holder the total hori- 
zontal push of the wind, the resultant horizontal shear, the bending 
strain at foot of guide framing are all the same as if the guide framing 
reached the full height. The crippling or buckling strains are increased, 
because the cups are not so well suited to resist distortion as the top curb 
is, and, therefore, render but little assistance to the guide framing. The 
great difference in the conditions is this: The bell of the gasholder it- 
self is now called upon to act as a cantilever in its upper lift, which it is 
not required to do m the ordinary construction. It would undoubtedly 
push against the top of the guide framing if there were any to push 
against; but as there is not, it has to take all the bending strains in it- 
self, caused and created by abolishing the top framing.” 

(To be continued.) 





On the Chemical Processes Involved in the Rusting of Iron. 
nen 

Prof. A. C. Brown, in presenting this subject at the Edinburgh meet- 
ing of the Iron and Steel Institute, disclaimed any idea of describing new 
facts about the topic under consideration, since he believed that every- 
thing connected with it was to be found in the records of chemical re 
search. He then went on to say: As I find, however, that the process in- 
volved in the rusting of iron is often misunderstood, and that the known 
facts have not been put together in their connection, I have thought it 
might be worth while to do so. My attention was first called to the sub- 
ject by observing what happens when a drop of rain falls on a clean, 
bright surface of iron. At first, for a short time, the drop remains clear, 
and the bright surface of the iron is seen through it; butsoon a greenish 
precipitate forms in the drop, and this rapidly becomes reddish-brown. 
The brown precipitate does not adhere to the iron, but is suspended in 
the water, and becomes a loosely adherent coating only when the water 
has evaporated. I may premise that, in speaking of rusting, I mean the 
formation of rust on the surface of metallic iron exposed to ordinary at- 
mospherie conditions. Ido not intend to treat of the corrosion of iron 
by substances such as sulphuric or sulphurous acid, hydrochloric acid, or 
any other occasional impurities which may be present in air. It has been 
conclusively shown that the necessary conditions of rusting are—(1) 
metallic iron, (2) liquid water, (3) oxygen, and (4) carbonic acid, both 
the latter being dissolved in the liquid water. Iron remains quite free 
from rust in an atmosphere containing oxygen, carbonic acid and water 
vapor as long as the water vapor does not condense as liquid water on 
the surface of the iron. Let us consider now the action on iron of the 
three substances, liquid water, oxygen, carbonic acid, singly, and then 
two and two. Liquid water, quite free from dissolved gases, does not 


act on iron at ordinary temperatures. At high temperatures, very rap- 
idly at a red heat, iron is oxidized by water or water vapor, and is con- 
verted into the magnetic oxide of iron. This magnetic oxide is formed 
on the surface of the iron as an adherent coating, and only when it is 


detached can the water gain access to the lower layers of the iron. Oxy- 
gen gas alone does not act at ordinary temperatures on iron. At high 


oY 
el 


¥ 


temperatures it also converts the iron into the magnetic oxide, which 
fornis an adherentcoating. The same is the case with carbonic acid gas, 
acting alone. At ordinary temperatures it is without action. At high 


teuiperatures the carbonic acid is reduced to carbonic oxide, and the iron 
is oy idized to magnetic oxide, which forms an adherent coating. Liquid 
Wal-r with oxygen dissolved in it does not act at ordinary temperatures 
On irvon, This is shown by the fact that ordinary water exposed to the 
alr (oes not rust iron if the water contains a substance such as lime, or 
caustic alkali, capable of combining with carbonic acid and itself with- 
pulaction on iron, As long as the lime or caustic alkali is there no 





rusting occurs. When the lime or caustic alkali has been converted by 
the carbonic acid of the air into carbonate, then, and not till then, can 
the carbonic acid of the air dissolve as such in the water, and then, and 
not till then, does rusting begin. Water containing carbonic acid dis- 
solved in it acts on irou at ordinary temperatures, forming ferrous car- 
bonate, which dissolves in the carbonic acid water, forming, no doubt, 
ferrous bicarbonate. In this way artificial chalybeate water has been 
prepared by shaking up finely-divided iron with carbonic acid water. In 
this action hydrogen gas is given off. Solutions have been thus 
prepared containing nearly one-tenth per cent. of iron. If oxygen is 
present dissolved in the water it will unite with the nascent hydrogen, 
and if we have sufficient water, iron and carbonic acid, the whole of the 
dissolved oxygen will be thus consumed. The presence of dissolved oxy- 
gen quickens the solution of the iron, the tendency of the oxygen to 
combine with the nascent hydiogen supplying an additional motive to 
the action. Probably in ordinary rusting no hydrogen actually be- 
comes free, as under ordinary conditions there will always be enough 
dissolved oxygen to convert all the nascent hydrogen into water. When 
a solution of ferrous bicarbonate is exposed to an atmosphere containing 
neither free oxygen nor carbonic acid it loses carbonic acid, and insoluble 
ferrous carbonate is precipitated. If free oxygen is present in the at- 
mosphere to which it is exposed the ferrous carbonate is oxidized into 
ferric hydrate, carbonic acid being given off. This, if the water is not 
already saturated with carbonic acid, dissolves in the water. We can 
now follow the whole process of rusting and divide it into stages—these 
stages being really separable, if we take proper precautions, but in the 
usual case overlapping one another. We have (1) the formation of sol- 
uble ferrous bicarbonate ; (2) the conversion of ferrous bicarbonate into 
ferric hydrate, the white ferrous carbonate passing through green and 
black intermediate substances into the reddish-brown ferric hydrate— 
that is, rust. We have to note that the carbonic acid dissolved in the 
liquid water, which is necessary for the process of rusting, is not used up 
in the process. It is given off during the oxidation of the ferrous bicar- 
bonate to ferric hydrate, and is thus ready to act on the new surface of 
the metallic iron. The continuation of the process of rusting is not, 
therefore, dependent on new carbonic acid absorbed from the air, but 
the original carbonic acid, if not removed, can carry on the process in- 
definitely, as long as liquid water is present, and oxygen issupplied from 
the air. Once the process is started it goes on more rapidly, because the 
porous rust not only does not protect the iron, but favors, by its hygro- 
scopic character, the condensation of water vapor from the air as liquid 
water. A piece of iron, therefore, which has begun to rust will continue 
rusting in an atmosphere not saturated with water vapor, an atmosphere 
in which a piece of clean iron will not rust, because liquid water will 
condense on the hygroscopic rust from such an atmosphere, but not on 
the bright iron. 





How to Keep Tools. 
——— 

A machinist says, anent this subject: Keep your tools handy and in 
goo! condition. Every tool should have its exact plece and should 
always be kept there when not in use. Having a chest or any receptacle, 
with a lot of tools thrown into it promiscuously, is just as bad as putting 
the notes into an organ without regurd to their proper place. If a man 
wants a wrench, chisel, or hammer, it’s somewhere in the box or 
chest, or somewhere else, and the search begins. Sometimes it is 
found, perhaps sharp, perhaps dull, may be broken, and by the time it 
is found he has spent time enough to pay for several tools of the kind 
wanted. 

That habit of throwing every tool down, anyhow, in any way, or any 
place, is one of the most detestable habits a man can possibly get into. 
It is only a matter of habit to correct this. Make it an inflexible end of 
your life to have “‘A place for everything and everything in its 
place.” 

It may take a moment more to lay a tool up carefully after using, but 
the time is more than equalized when you want to use it again, and so it 
is time saved. Habits, either good or bad, go a long way in their 
influence on men’s lives, and it is far better to establish and firmly main- 
tain a good habit, even though that habit has no special bearing on the 
moral character; yet all habits have their influence. 

Keeping tools in good order, and ready to use, is as necessary as keep- 
ing them in the proper place. To take up a dull saw or dull chisel, and 
try to do any kind of work with it, is worse than pulling a boat with a 
broom, and it all comes from just the same source as throwing down 
tools carelessly—habit. Nothing more nor less. To say you have no 
time to sharpen is worse than outright lying, for if you have time to use 
a dull tool, you have time to put it in good order, 
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Bredel’s Sequence of Gas Apparatus. In the illustration, Fig. 1 shows a tar and carbonic acid ext: 

Bie 2 5 Fig. 2 represents a condenser ; and Fig. 3 is the ammonia washer | 

By Frep. Breve, C.E. The method of the passage of the gas from vessels 1 and 2 to 3 is 
Up to the present time it has been almost a matter of impossibility in the remaining cut. In the lower compartment of apparatus No 
completely to (in the ordinary working of a gas plant) free the gas pro- which the entering gas is at a temperature of from 70° to 75’, all | 
duct from tarry contamination; and also under usual circumstances is removed; and in the second compartment a large quantity of ca: 
(more particularly, however, in hot weather) great difficulty is experi- acid, and also some sulphuretted hydrogen, is extracted. As it v 
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enced in keeping the ammonia content down to the lowest possible limit found that the gas on leaving this apparatus is slightly hotter t 


—this latter annoyance is chargeable to the high temperature of the gas was when entering it, it becomes necessary to cool the gas to abo 


as it passes out of the washer—notwithstanding the use of a great volume or 65°, which operation is effected in the multitubular condenser (1 
of water. Some may have observed that the gas is frequently hotter on Also, any ammoniacal liquor that may, through the rapidity of t) 


emerging from the washer-scrubber than when it entered the same, and of gas leaving apparatus No. 1, be brought mechanically into app 
this is due in great measure to chemical reaction in the formation of car- | No. 2, is here condensed, and fiows, through pipes K and H, in th: 
bonates of ammonia. To remedy this has been my object in the con- of strong au:monia liquor, to the ammonia well. The gas is now 
struction and arrangement of the following sequence or combination of erly cooled on entering apparatus No. 3, and having passed throu. 
apparatus, latter emerges from same perfectly free from ammonia, and wit! 
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om 40 to 50 per cent. of its ‘atatnnl content of carbonic acid and sul- 
‘ iretted hydrogen, which, of course, relieves the purifiers of much 
heavy work. 

[he clear water passes in at D, in apparatus No. 3, descending from 
tier to tier, and, mingling with or meeting the ascending gas, passes out 
in the form of strong ammonia liquor through the siphon N. It then 
leaves apparatus No. 1 in a similar way to that explained in the case of 
No. 3, and goes on to the ammonia well. The cooling water for appar- 
itus No. 2 enters at A and emerges at B; the quantity of water sup- 
plied is regulated by the temperature of the gas passing out of apparatus 
No. 3. 

\ great advantage is secured in the removal of the tar by means of 
ammoniacal liquor instead of by mechanical condensation, for the form- 
ation of naphthaline is thus in great measure prevented—naphthaline is 
one result of a too rapid condensation, and the taking up of the illumin- 
auts of the gas by the heavier tar, if the same remains in the gas after it 
has been cooled very much, and so on. 

If all the ammonia liquor optained from the hydraulic main and con- 
denser shall be concentrated, only a very small quantity of clear water 
is admitted in apparatus No. 3 through D, the ammonia liquor from 
main and condenser being pumped into the second or third upper tier; 
and as this liquor is a weak solution of nearly caustic ammonia, con- 
taining but a slight percentage of carbonates, the absorption of carbonic 
acid and sulphur compounds is then more energetically and thoroughly 
accomplished. 








Dampness in Foundations. 
——_—— 

A well-known English architect says that a wall constructed of brick 
or stone of any quality whatever will be subject to the damp which ex- 
ists in the soil, and which will enter in all directions and in all parts 
where the wall is in immediate contact with the ground. The extent to 
which this damp will penetrate cannot be determined, and it may rise to 
a very great height above the level of the soil ; and if it be arrested more 
or less, that will be caused by the influence of the neutralizing power of 
the temperature of the atmosphere; so that a wall which may be very 
damp at the beginning of summer will be much less so at the end of the 
dry season, and particularly so if immediately exposed to the sun, but 
the following winter the damp will return, unless the original causes of 
humidity be subdued. 

It is desirable in all and every class of soil to have a substratum of 


As an additional peniiabinn a thin 
sheet of lead might be laid undereach pier on the bed of the sleeper walls. 
In palaces, as a greater precaution, and in buildings where expense is a 
secondary object, a thickness of asphalt might be laid on the concrete. 
In the dwellings of the poor it is expedient, at all events, to have the 
sleeper walls or piers, which need be only half brick wide and one course 
high, without the cement, and generally that will be a sufficient precau- 
tion. Where stone paving forms the floor bricks must be laid under all 
the joints. Thus will the humidity be more or less prevented from reach- 
ing the floors. 

But of all precautions to prevent damp entering by the face of the 
wall the best remedy is to have an area, which, by keeping the soil at a 
distance, precludes its fatal effects on the wall. These areas may be 
three or more feet wide, and may serve as a passage all round the build- 
ing, and affurd access to cellars outside, as in the London houses ; or if 
this, from want of space or the expense, be impracticable, it will be sufli- 
cient to have what are called blind areas, with convex walls against the 


pra lay the Site or paving slabs. 


}earth, the points of contact with the outer wall of the house being as 
|small as possible to diminish the possibility of the communication of 





concrete under the footings. For the purposes of damp this need not be | 


very deep, perhaps not exceeding a foot high. 


damp. 





Plugs for Testing Pipes. 
—o 
M. Jacob Jooss, of Paris, France, has invented a plug for testing pipes, 
an illustration of which is given below. Its principle differs in no es- 
sential particular from the one followed by other recent inventors in the 
same line, and depends upon the lateral expansion of an elastic ring pro- 
duced by compressing it in a direction parallel to the axis of the pipe. 
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Its use is very simple. A plug having been introduced into each end 
of the pipe to be tested, the nut f of each plug is screwed up, drawing to- 
gether the head a and the follower g by the rod e, and compressing be- 


As soon as the footings | tween them the india-rubber ringd, which is thus forced out against the 


and lower part of the wall are carried as high as the level of the ground | inside of the pipe until sufficient tightness is secured. 


inside, it will be well to introduce a thin sheet of lead the whole thickness 
of the wall, or a layer of bituminous substance as thin as possible, so as 
to penetrate the brick and stone and fill the pores, or a double course of 
thick slate set in cement., The purpose of the sheet of lead and of the 
bituminous substance and the slating is to prevent the wet from rising 
up from the footings. 

But other preeautions are necessary to prevent the access of damp from 
the surface of the ground next the outside face of the wall. A facing of 
stone is the best remedy. It need not be very thick, but it is well for it 
to be at least two or three feet high ; and if a small interval between this 
facing slab and outside surface of the wall, so much the better, provided 
acirculation of air be kept up in the space. By this provision neither 
the rain beating against this part of the wall, nor the water returning 
from the pavement or ground, will be able to reach the main substance 
of the wall; for although the facing slabs may be temporarily damped, 
they will soon be dried without communicating the damp to the body of 
the wall. 

The inside of external walls should never have the plastering applied 
immediately on the face. They should be battened by means of long 
harrow slips of wood attached by holdfasts to the inside face of the wall. 
These slips or battens receive the laths upon which the plastering is ap- 
plied. The space formed by the battens between the wall and the lath- 


ing effectually keeps out the humidity. No impervious covering should | 


be laid on wooden floors in the lowermost story, such as oil cloth for in- 
stance; a certain moist air always rises from the ground and escapes 
through the joints of the boards, but if this be intercepted by an oil cloth 


the air will rot the boards and oil cloth in a very few months. But it is | 
very important to keep the damp from the floors which come upon the | 


ground—that is, the floors of the lowermost story. 
lt is evident that the timber of stone slabs should not be in immediate 


contact with the soil. For this purpose let a stratum of concrete be laid | 


over the whole surface of the house, six or nine inches thick at the least. 


Upon this form sleeper walls or piers up to the necessary height, and on to receive pressure. 





| 


| 


One of the plugs has the rod c hollow, with a thread at h, to which a 


| proving pump can be connected. 


The head a, it will be noticed, is adapted to fit either the bell or spigot 
end of the pipe, and the portion of the follower g which bears against the 
ring d is inclined so that the tendency of the proving pressure to force 
the plug out serves to wedge the packing ring more tightly against the 
inside of the pipe. 

The Halsey plug (which is the invention of Messrs. Halsey & Malcolm, 
Milwaukee, Wis.) is also intended to furnish a convenient method of 
sealing a pipe in order to subject it to a pressure test, or other purpose. 
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Fig. 1 is a longitudinal section through the center line. Fig. 2 isa 
cross section through XX, and Fig. 3 is an end view. A isa piece of 
pipe threaded for its whole length. B is a cast head screwed on to A. 
C is a rubber ring fitting on the boss Sof B. Disa cast collar loose on 
A, and having a recess 7'to admit S. His a cast nut with arms EE. 

To close a pipe the head B is slipped into it, and H is screwed up 
against D, forcing it against C, which is flattened by compression against 
| the shoulder of B and forms a contact with the pipe, as indicated by the 
dotted lines. A cock or gauge can then be screwed on the outer end of 
|_A, or it can be closed, as shown by a cap F’, and the apparatus is ready 
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The Supporting Power of Soils. 
ae 

The following paper, read by Mr. Randell Hunt before the Civil En- 
gineers’ Society of St. Paul, Minn., contains many valuable hints for 
gas engineers : 

It is often necessary for the engineer to prescribe a limit of load, per 
unit of surface, in designing foundations for structures resting upon 
soil. In the absence of the time and means to make actual tests of the 
soil, he must confine himself to an investigation of existing successful 


structures upon a soil as nearly similar to the one under consideration | 


as he can find. It is the object of this paper, then, to present a few re- 
marks upon the actual supporting power of soils as deduced from an in- 
vestigation of the matter, from our own observations and the recorded 
examples which have been accessible. 

It is probably possible to devise a general mathematical formula which 
would be applicable to the supporting power of any soil; but as such an 


expression would necessitate our knowing so many particulars as to the | 


character ol the soil—such as its weight and natural slope—that we cculd 
judge of its actual strength fully as well without applying it. At any 
rate, we shall confine ourselves to-night simply to the practical side of 
the matter. 

The Supporting Power of Clay.—The supporting power of clay is 
very variable, and depends in a large measure upon the variety and 
its degree of saturation with moisture. In the roadbeds of railroads, 
when the ‘‘surfacing” has been done with clay, a smooth; hard bed, un- 
yielding, and with far greater supporting power than would be required, 
is always found in dry weather. It becomes very compact, so much so 
that it is impossible to press the point of a walking cane into it. But 
after a drenching rain all conditions change, and the roadbed becomes a 
mass of mud, into which the ties are pressed down, and the clay bulges 
up between them. 

We mention this simple example of dry and wet clay because it is 
familiar to most of us, and shows clearly the effect of too much moisture 
in such soils. 

The clays vary considerably, however, in their chemical constituents, 
and are affected thereby in the degree to which they absorb moisture. 
Certain deposits are known to be compact and hard, with a high sup 
porting power, while others are in the condition of a plastic material, 
easily compressed. But its chief characteristic, which renders all clay 
more or less unstable when regarded in the light of a foundation, is its 
known property of retaining water once admitted to it, and its softening 
propensities, which gradually take place as the amount of water in- 
creases. 

The stiff blue clay deposits of London are celebrated as much for the 
numerous failures of the bridges and other structures founded on it as 
for any other reason. Old Westminster Bridge had probably about 54 
tons to the square foot of foundation, and failed. Black Friar’s Bridge 
had about 5 tons, and appeared to be stable for many years, but ulti- 
mately settled very badly. New London Bridge was built in 1831, and 
founded upon piles, upon which as much as 80 tons per pile was im- 
posed. Of course, it has settled—in some places as much as a foot. The 
pressure per square foot of the entire foundation of this bridge is 5 tons. 
When the new Westminster Bridge was built the load per pile was re- 
duced to about 12 tons, while the load per square foot of the entire foun- 
dation was reduced to 2tons. I find no record of this bridge having 
shown any signs of settlements. 

Robert Stevenson (Trans. Amer. Soc. C. E.) attempted to load a stiff, 
hard clay with 5 tons per square foot. He was building some high 
bridge piers at the time, but before they were completed serious settle- 
ments took place, and he decreased the amount per foot by making his 
foundation of greater area than first determined upon. He also built a 
large chimney which failed, and then constructed another at Newcastle- 
on-Tyne, with on!y 1} tons per square foot of foundation, which was 
successful. Both these chimneys are described as being founded on 
hard, compact clay. 

The subsoil of the vast valley of the Red River of the North is a bed of 
clay, which varies in depth from 80 to 125 feet—a bed of sand and gravel 
usually being found underlying it. This clay is generally of a yellowish 


color, and appears more or less hard and firm in proportion to the | 


amount of moisture contained in it. Chemically considered, it has a 
large amount of carbonate of lime in it, as can be seen from its action 
when treated with acids; and when freshly opened up to view in a 
place where free from much moisture, appears about of the consistency 
of marl. 


In 1881, at Fargo, Dakota, a brick building four stories in height, in- | 


cluding a basement story, was constructed upon a concrete foundation. 
The pressure per square foot upon the clay was at no place greater than 


—— 


24 tons, and was probably even less than this amount. The building 
showed a certain amount of settlement each season, until the third yea, 
after being built one side of it suddenly commenced to crack, and sett]eq 
a foot a more in a single day, becoming so dangerous that the occupants 
were compelled to abandon it. The side which failed was immediate}, 
torn down, a new foundation of broader dimensions put in, and the wal] 
reconstructed. The load per square foot on the clay of the new wal] js 
about 14 tons, and, as far as the author knows, has remained intact. }] 
along the side of the wall which failed was an open area-way whicii was 
very imperfectly drained, and we ere inclined to think this was the cause 
of the clay becoming softer than it otherwise would have been, for the 
other three sides of the building, while showing more or less settlement. 
| yet remained comparatively in good condition. 

| In the city of Cleveland, Ohio, many heavy structures have beep 
'founded upon clay deposits, and one or two notable ones have shown 
| serious settlements. In the new Central Viaduct, now being erected, the 
foundations of which were described in the Journal of Association oj 
Engineering Societies, the pressure per square foot of foundation oy 
those piers and abutments which rest directly upon the clay has beep 
limited to from 1 to 1.7 tons. The abutments which exert the largey 
load mentioned are described as resting upona ‘‘ mixture of blue sand ani 
clay, with some water,” while the piers, giving a load of but 1 ton per 
square foot, rest upon ‘‘a plastic blue clay of various degrees of stiffness, 
mixed with fine sand.” 

When clay is mixed with other materials, as coarse sand and gravel, 
its supporting power usually largely increases, being greater in propor- 
tion as the other materials are in excess, up to the point of forming a con- 
crete mass, in which the clay is the cementing material, and in just 
sufficient quantity to bind the materials together. In the condition we 
often find the clay in an indurated state, and the hardness of the mixture 
commonly called ‘‘ hard pan”—is proverbial. 
heavy loads, approximating that of the softer rocks. 

Brennecke, in his book on foundations, mentions a large chimney 
with a load of 6 tons per square foot on hard clay. This is an extra- 
ordinary example, and we are inclined to think, though no further par- 
ticulars are stated, that it was upon some such hard mixture of clay and 
gravel as mentioned. At any rate it would be a bad precedent to follow 
in loading beds of pure clay. 

The Washington Monument is founded upon a layer of clay and sand 
When the shaft was up 150 feet an investigation showed that the 
foundation was entirely inadequate upon which to complete the struc- 
ture—a committee of United States Army engineers reporting that such 
a soil should never be loaded above 10,000 pounds per square foot. The 
foundation was therefore made heaVier and larger, and the shaft 
successfully completed with a height of 555 feet. Colonel Casey, the 
engineer in charge, reports the pressure upon the soil as nowhere ex- 
ceeding 9 tons per square foot, and less than 3 tons per square foot near 
the outer edges. 

The settlement of the monument during the repairs to the old founda- 
tions was about 2 inches, and afterward a further settlement gradually 
occurred during construction of 2 inches more, making a total of 4 
inches. If the load per square foot on the soil reaches the amount of ! 
tons, it is the heaviest load upon such a soil which we find any record of, 
and we think the doubts expressed by different persons as to the ultimate 
stability of the monument entitled to careful consideration. 

Supporting Power of Sand.—Foundations on coarse grand and 
gravel are usually successful, particularly if free from the action of 
running water, and structures, proportioned in accordance witli any 
ordinary rules of good construction, are hardly likely to have an area 
of base which will not be sufficient to limit the load per unit to the safe 
carrying capacity of the soil. Coarse sand deposited in beds has usually 
a high supporting power, but the coarseness alone is not proof positive 
of this, for it also depends somewhat upon how it has been deposited 
On beds of sand made artificially, as is often done for foundations, the 
dry sand loosely thrown down does not form a compact mass, sucli «s !s 
desirable, and a certain amount of compressibility will exist. 

In some experiments made in France with river sand, it was found 
that by pounding the saud in thin layers its density could be increased 
one-fifth, and that there still remained about 20 per cent. of voids whicli 
‘could be notably reduced by simultaneously treating the sand with 
'water, while the stamping down took place. The compression was 
| exercised in these experiments by means of hydraulic presses, and the 
|result obtained that river sand treated as above would resist up to pres 
|sures of 1,420 pounds per square inch. 

Water is the chief agent which makes the particles separate and draws 


Such soils are safe for 





|them into the voids of the mass, and is invaluable in all works o 


embankment in which solidity is required; but it must also be well 
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drained off, because if the original amount should remain of course the 
mass of earth would continue in a semi-fluid state. 

Mr. McDonald, in constructing the iron ocean pier at Coney Island 
(Trans. Am. Soe. E. C., Vol. 8), assumed that the safe load per square 
foot upon the flanges of the iron disks, which were sunk into the sand, 
was) tons. But many of them really support as much as 6.3 tons con- 
tinually and are subject to occasional loads of 8 tons per square foot, 
which they appear to sustain without settlement. 

The foundation of the large chimney of the New York Steam Com- 
pany (Trans. Am. Soc. C, E., Vol. 14) was made of concrete resting 
directly on the sand of the old beach, which had formerly extended to 
this point. This sand was quite fine, with pockets of gravel, and con- | 
taining at a few places some stone. The sand was thoroughly saturated 
with water, and would flow when disturbed or undermined. The load | 
per square foot on this material was to be 4 tons, but before more 
than one-third of this amount was placed upon it, slight settlements | 
occurred which were not uniform. After the structure was com- | 
pleted slight cracks appeared, but not sufficient to cause any material | 
damage. | 

In contrast with loading of the partly unstable sand of this chimney, | 
may be mentioned the loads which were imposed upon a clean, coarse 
sand in the foundations of the Pacific Mills chimney (Trans. Am. Soc. 
C. E., Vol. 14), at Lawrence, Mass. Here the sand was inclosed | 
by tight sheet piling, and only 1.83 tons per square foot placed | 
upon it. | 

The anchoraze of the Brooklyn Bridge rests upon sand, with a| 
pressure Of about 4 tons per square foot. The Nantes Bridge, con- | 
structed in 1863, and founded on sand, has a pressure of 6.78 tons per 
square foot, but has settled somewhat. 

The safe loading upon the sandy soil of Berlin is generally taken at 
about 2.3 tons. Brennicke describes this sand as being comparatively 
loose, but likewise mentions its having been succesfully loaded up to 
4.1 tons per square foot. 

When sand is mixed with other materials, such as clay or loam, which 
have the power of retaining water, its supporting power grows less, and 
proportionally more so as the sand becomes finer and loses its sharpness. 
Of such a nature is the commonly called ‘‘ quick” sand, which really 
occupies a position between pure sand and pure clay, being a mixture of 
them both. Pure clay is composed of alumina, water and silica, and in 
proportion as the silica is absent the more water will it hold. This is the 
material which, when mixed with the very fine and rounded grains of 
sand, makes it ‘‘ quick.” Deposits of such are often found, which 
through long draining have lost all the water, and which appear dry 
and loose, and easy to excavate or handle, and generally of a whitish 
color, 

If we could keep such deposits alsolutely free from saturation with 
water, we could trust it with moderate loads. Its weight is less than 
either good sand or clay, running from 70 to 90 pounds per cubic 
foot. 

At the foundations of the Capitol at Albany, Mr. W. J. McAlpine 
describes some of the material as being quicksand without the water. 
Experiments made in the soil of this foundation showed that under a 
weight of two tons per foot no perceptible displacement occurred; and 
at about five tons the surrounding soil was forced upward. It was 
endeavored to place no more than two tons per foot upon the soil with 
completed building, and great pains were taken, by means of spreading 
gravel six inches deep over the whole area and enclosing it in a puddled 
wall to keep the character of the soil from changing. These founda- 
tions have partly failed and serious cracks have appeared in different 
parts of the structure. We wish here to call your attention to the 
remarks which we shall make later on, upon judging of the supporting 
power of soils by limited experiments upon the same. We have not 


been able to find any complete account of how they were made in this 
Case, 





We find recorded by Debauve a case of founding upon a loose, watery 
‘and, partaking somewhat of the nature of quicksand, in which the load 
persquare foot was1.8tons. The sand is described as being of asyruppy con- 
‘istency, and after endeavoring to excavate it without success, further 
than getting out about three feet in depth, they filled back into this par- 
lilly excavated hole with dry, coarse sand, placed a bed of beton upon it 
and completed the structure, which was a bridge over the canal of the 
‘anbre a Oise, for the railroad from Busigny to Herson, in France. 
No after settlement occurred. 

This method of treating quicksands with coarser sands and gravel ap- 
Pears to have been of much service in many cases. Trautwine records 
“0 example of its successful use in making « foundation over quicksand 





for the brick aqueduct for supplying Boston with water. 


Supporting Power of Soft Soils.—In speaking of soft soils we gener- 
ally mean those which are referred to as being compressible, though 
really this is more or less of a misnomer, for they are regarded as being 
the more compressible in proportion to the amount of water they hold, 
and yet we know water is practically incompressible. Debauve in his 
excellent work on foundations, makes this distinction clear, and classes 
such soils as ‘‘ mobile,” movable, which, in itself, is a true definition of 
their characteristics. 

The alluvial mud of many rivers gives us the best example of soils of 
this kind, and in this country, as in general in most others, the soft soils 
are usually found at the lower end of rivers flowing through valleys of 
considerable width and emptying into the sea or large lakes, where the 
force of their currents is checked by the larger body of water, causing 
the detritus held in suspension to be deposited in beds of greater or less 


thickness; or Ly overflowing their banks and spreading far and wide 


throughout the valley the waters lose sufficient velocity to carry the sus- 
pended matter further. 

An example of the greatest magnitude, of such formation, is seen in 
the country adjacent to the lower Mississippi, and much of the State of 
Louisiana has been formed in this way. Here is to be found the ‘‘ pra- 
irie tremblante,” or trembling prairie—vast stretches of land composed 
of a semi-fluid, mud subsoil, overlaid by a mass of decayed vegetable 
matter, and which, tied together by rootlets, forms a more solid but 
trembling crust. 

It is impossible, of course, to solidly found anything upon such soil ; 
but rather must any such attempt be regared as a problem of flotation in 
a muddy liquid. Yet we are often called upon to construct railroads, 
bridges and buildings in soil but a trifle more solid and homogeneous. 

The supporting power of all soils is, of course, dependent mure or less 
upon the depth at which the foundation is made, and in the alluvial soils 
such as we are now considering this is of more importance than in other 
kinds. We have not time at our disposal in this paper to enter into this 
matter more fully, and in our remarks we have treated upon the support- 
ing power of soils as we generally use them and not much affected by 
depth. 

The softer clays really belong to and should be treated in the same 
manner as the soft alluvial soils to which we are now alluding. 

The actual supporting power of such soils can hardly be given in fig- 
ures which can be of much real value. In the city of New Orleans, for 
instance, almost without exception, we find recorded the serious settle- 
ment of all the larger buildings and structures which have been founded 
directly upon the alluvial soil, and in many cases the load per square 
foot is much less than a ton. From some experiments made in India in 
alluvial soil the safe load per square foot is given as one ton; while Sir 
Charles Fox (Clemann’s Railroad Engineer's Practice) finds it to be only 
1,680 pounds for the soil which he tested. 

Experiments to determine the weight which can be safely placed upon 
soft soils have often been made, but are not generally of much value, 
unless the area of soil tested is of about the same extent asthe base of the 
foundation to be placed upon it. This was very clearly shown in France, 
some years since, by aseries of experiments made in the soft alluvial soil 
of the valleys of Vilane and l’Oust (Annales des Ponts et Chausees, 
1864). 

A number of small piers of masonry, 6.56 feet square, were built at 
different points, and made of such a height as to give a load per square 
centimeter double that of the large embankment, which it was the in- 
tention to afterwards construct. It was supposed that these piers would 
settle deep into the mud, but they really settled a comparatively small 
amount, while the embankment, covering a great, broad area of base, 
but exerting a pressure per square centimeter of only one-half that of the 
piers, showed in all cases very much greater settlements. 

The explanation was simple: if a small pier, with a square base, is 
pressed down into the soft soil, the frictional resistance against the sides 
of the compressed ground is proportional to the length of these sides ; 
while a square pier of, say, double the width, would experience a fric- 
tional resistance just twice that of the first pier. In other words, this re- 
sistance is directly proportionate to the length of the perimeters of the 
bases. But the area of the base of the second pier is four times that of 
the first, hence we see that with an equal pressure per square unit of 
base, a small pier would have much more resistance to overcome than a 
large one, and that one would be at fault to take as a correct measure- 
ment of the supporting power of the soil the results obtained from load- 
ing but a limited area. Experiments upon the soil in New Orleans, made 
in 1851 and 1852, and which are recorded in Van Nostrand’s Mag- 
azine, Vol. 27, showed analogous results. 

Stated, then, as a proposition: The supporting power of soft soilsis 
greater in proportion as the loaded area is limited, or conversely 
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large areas of soft soil will not support as much weight, per unit of 
surface as more limited areas of the same soil. 

This principle is most important, and should not be neglected by en 
gineers designing foundations. It is applicable to the supporting power 
of bearing piles, and hence any formula for the same which does not 


make a distinction due to different sectional areas of the piles, is incor- | 


rect in theory. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—_ 

THE Pittsfield (Mass.) Gas Light Company had a visit from State In- 
spector Hinman the other day, who, as usual, popped in without any 
preliminary warning. His guests, however, had no cause for regret, 
because the Inspector, when taking his departure, informed them that 
the candle power of their product was equal to 19.5. 


Supt. Tracy, of the Poughkeepsie (N. Y.) Gas Company, is putting in 
a relief apparatus of the Martin type, similar in capacity (200,000 cu. ft. 


in 24 hours) to the one installed last July. The new apparatus is being 


constructed by Mr. J. J. Hurley, of Fishkill Landing, N. Y. Mr. Tracy | 


is very well satisfied with the working of the Martin system. 


THE Peoples Electric Company, of Easthampton, Mass., has ordered 
an are light plant for street illumination from the Waterhouse Electric 
and Manufacturing Company, of Hartford. 


THE plant and franchises of the Red Wing (Minn.) Electric Light and 
Power Company have been purchased by the proprietors of the Red 
Wing Gas Light Company. 


THE Sea Isle City Gas, Water and Sewage Company has been incor- 
porated by Messrs. L. W. Wiltbank and G. W. Jones, of Atlantic City, 
C. W. Matthews, W. G. Hoopes, Nathan Jones and W. R. and C. W. 
Casen, of Philadelphia. The capital is $100,000, of which sum one per 
cent. has been paid in. ; 


AT a meeting of the Covington (Ky.) City Council the proprietors of 
the Covington Gas Light Company submitted a proposition in which 
they agreed to reduce the price of gas to ordinary consumers to $1.50 per 
thousand (present rate $2), provided the city agreed to pay $1.25 instead 
of $1, for the gas consumed in the public lamps. 


ally took a prominent part. The matter was postponed for 30 days. 


A CHAMBERSBURG (Pa.) correspondent, writing under date of 2d inst., | 


says: ‘‘The town is pretty well stirred up over the public lighting ques- 
tion. Some time ago the authorities advertised for bids for lighting the 
town by electricity, and on Monday of last week all of the bids were, by 
resolution, rejected ; but immediately thereafter a secret bid was pre- 
sented by one of the former bidders, and his proposition was accepted 
and ratified in a decidedly brisk and suspicious manner—the fortunate 
party secured a contract at a much higher price than the one named in 
his bid that had been rejected. The Council was to sign the contract 
last night, but in the afternoon they were served with an injunction re- 
straining them from completing the contract. The injunction was issued 
at the instance of the Chambersburg Gas Company, which had been a 
competitor in the original contest. The Gas Company’s bid was lower 
than the one accepted, and in the complaint it was charged that certain 
members of the Council are interested in the contract, and that it was 
obtained by improper and illegal means. The case will be fought in the 
The leading ratepayers, strange to say, are on the side of the 
Gas Company, and theassertion is frequently heard that the scheme will 
surely be overturned.-—PENN,” 


courts. 


THE Mutual Gas Company, of Suffolk county, Long Island, has been 
incorporated. 
and Geo. Olney. The capital is fixed at $200,000. The right to supply 
electric light is also included in the franchise. The principal object of 
the Company is, we believe, to operate in the village of Islip and its im- 
mediate vicinity. There is a very fruitful field for a gas company in 
this locality, which is noted for the number and beauty of its residential 
structures. To properly pipe the locality, however, will require a com- 
paratively large expenditure. Islip is on the south side of Long Island, 
and is about 45 miles east-southeast of Brooklyn. 


THE Malden (Mass.) Electric Light Company—which supplies light in 


the towns of Malden, Melrose and Kverett—reports the following busi- | 


ness: Public lights are distributed and paid for as follows: Malden, 80 
arcs and 254 incandescents; Melrose, 26 ares and 40 incandescents: 


A lively debate fol- | 
lowed, in which the promoters of the local electric light company natur- | 


The Directors are returned as M. 8S. Frost, J. T. Bruen 


— ees 
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Everett, 10 arcs and 80 incandescents, the prices paid, being uniform jy 
the places named, are $100 per are and $18 per incandescent per annum 
The total] commercial supply includes 600 incandescent and 50 are lights. 
$1 each per month being charged for the former and $10 per mont}, for 
the latter. 


A FRENCH observer, writing in Le Gaz, declares that bees wil! no} 
settle on anything flavored with saccharine, and that even the conimoy 
| house fly evinces « decided aversion to liquids sweetened with it. 


| THE Bloomington (Ills.) Pantagraph reports that during the contin 
| ued agitation of the local electric lighting question an important business 
| transaction between the local gas companies was overlooked. ‘‘It wil] 
| be remembered,” says our authority, ‘‘that three years ago the then ney 

Gas Company known as the Citizens Gas Light and Heating Company, 
| had swallowed up the corporation known as the Gridley Gas Company 
The new Company leased the plant and good-will of the old Company 
for 20 years, agreeing to pay for the same $10,000 a year for the first 5 
years, $12,500 a year for the next 10 years, and $15,000 a year for the 
last 5 years, making a total of $250,000. The new Company has operated 
| under this lease for 3 years, and has paid $30,000. Prior to the advent 
of electric light in the city the lease did not seem a bad one for the ney 
Gas Company, but when the latter lost the contract for the city lighting 
the lease became as an elephant. The latest agreement entered into be 
| tween the Companies is that by the payment of $55,000 in cash the new 
| Company shall operate the Gridley plant until the old 20-year lease shall 
| have expired.” 





THE present proprietors of the old Spartanburg (S. C.) Gas Light Com 
| pany are busily engaged in replacing the antique plant with one thor- 
| oughly equipped according to modern ideas. 





A RATHER vaporous story comes from Philadelphia to the effect that 
a Camden plumber was recently intrusted with the task of introducing 
water to the restaurant of Jno. L. Williams, located at 135 Kaighn ave 
nue, Camden. When everything wassupposed to have been performed, 
Mr. Williams turned on a faucet, and was astonished to find that he 
had secured an extra supply of gas. It did not take him long to discover 
that the plumber had found the gas main instead of the water conduit 
|so the story goes, at least. 








THE San Francisco Board of Supervisors have ordered the local gas 
companies to put up 100 gas lamps at certain specified points in the city. 
EARLY this month the St. Louis (Mo.) Gas Trust, at a meeting held in 
the office of the St. Louis Gas Light Company, elected the following 
| officials : Trustees, Messrs. W. G. Warden and W. W. Gibbs, of Phila 
delphia, Pa., and John J. O'Fallon, of St. Louis; Secretary and Treas- 
urer, John R. Lionberger. For the vacancy occasioned by the retire- 
ment of Mr. Chas. Parsons quite a spirited contest was made, Mr. James 
| Campbell seeking to obtain the place, finally secured by Mr. O'Fallon 
| Other business transacted at the meeting was the declaration of a $1 per 
| share dividend (quarterly), and the demolition of an elaborate banquet 
sind ™ 
| JupGE GARRISON recently ordered, on motion of Samuel H. Grey, a 
|nonsuit ‘in the case of the estate of David Dore against the Camden 
|\(N. J.) Gas Light Company, which was argued before the Supreme 
‘Court. Some time ago Dore went to the gas works to purchase a load 
of coke. His horses became frightened at the noise and sight of a great 
volume of steam and smoke rising from a pile of coke which was being 
quenched in the ordinary way, and in attempting to quiet his animals 
Dore was thrown and killed. His widow brought suit to recover dam- 
|ages, but as the evidence showed contributory negligence, the nonsuil 
was ordered. 


THE United States Oil and Gas Stove Company has been chartered in 
Chicago by Messrs. E. B. Hamlin, H. J. Baker, and J. B. Payne. Cap- 
italized in $100,000. 


THE joint special committee of the Bangor (Me.) city government !as 
reported in favor of the project authorizing the city to construct and op 
erate an electric plant for the illumination of the streets, power to be 
supplied from the water works dam. The investigators estimated tat 
$25,000 would put the city in possession of a plant capable of maintain 
ing 150 arc lights of 2,000-candle power each, and asked for authority to 
draw up specifications and advertise for bids. Their request was agreed 
to. 


| Pror. P. B. Wixson, Inspector of gas and illuminating oils for Balt: 
|more, Md., reports that the illuminating power of the Consolidated 
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Gas Company’s product for the month of September averaged 29.33 


candies. 


Tur following, from the Richmond (Va.) State, explains itself: ‘To 
the Honorable City Council of the City of Richmond—The undersigned, 
on behalf of clients who desire to make a proposition looking to the ac- 
quisition of the gas plant now owned by the city of Richmond, which, it 
is believed, will be for the best interests of the citizens and at the same 
me secure just and adequate compensation to the city, begs that your 
honorable body will be pleased to give the question due consideration, and 
respectfully requests that this communication be referred to such cominit- 
tee as your honorable body may deem best, and that I shall be granted 
a hearing by the committee at an early day. With great respect, I am 
very truly yours—H. A. ATKINSON, JR.” Mr. Atkinson's petition was 
laid on the table, where it should be permitted to remain. 


Ir is said there is every likelihood of an increase in the list price of 
iron pipe. 


UNDER date of Oct. 4, Superintendent Jenks, of the Woonsocket (R.I.) 
Gas Company, writes as follows: ‘I notice in your issue of Oct. 2 an 
item relative to the putting in by our Company of a new condensing 


and scrubbing apparatus. This, indeed, is true, but not in the sense im- | 


plied in the item. What we are doing is erecting a building and founda- 
tions to receive a double set of water gas apparatus—the same now being 
in course of construction by the United Gas Improvement Company of 
Philadelphia—and which we expect to have in operation by Dec. Ist of 
this year. Our holder capacity is totally inadequate during the winter 
months, when our send-out varies 75,000 cubic feet in 24 hours; and it 
ison this account that we are thus ‘casting an anchor to windward,’ as 
well as to be on deck first with water gas. The electric plant is only a 
question of a short time.” We are obliged to Superintendent Jenks for 
his letter setting us straight on the improvements in progress at busy 
Woonsocket, and hope hereafter to hear from him in regard to the es- 
tablishment of the electric annex. 


WE are in receipt of a letter from Mr. John Fullagar, formerly Sup- 
erintendent to the Cincinnati (O.) Gas Light and Coke Company, which 
shows that (we are more than pleased to add) he has almost regained his 
former health and strength. In 1886~7 Mr. Fullagar’s physical condi- 
tion occasioned much alarm to his friends, and he was finally persuaded 
to take a protracted vacation, embracing among its features a visit to 
California—the Cincinnati Company granting him a year’s leave of ab- 
sence, With full pay. His visit to the Golden State seems to have ac- 
complished that which it was hoped it would, as will be seen from the 
following extracts from his letter to us, dated Napa City, Cal.: ‘‘ Dur- 
ing the last eight months I have wandered all over the lower part of this 
State. I have improved in health; in fact I feel like a new man, or at 
least as if I were ten years younger than when I came here. Have not 
yet made up my mind what I shall do, but I am afraid to go East again 
to reside there permanently. I think this is the tinest climate in the 
country. San Diego can beat the world. No winter, no summer—that 
is, none of the extremes. The temperature range is from 58° to 75°. I 
think I shall take an interest in some small gas works, or buy an orange 
ranch and settle here for good. Having a chance to rebuild two small 
works, I think I will go on with them for the present, to keep me going. 
I do not expect to make as much at present as I did East; but health is 
better than money. I am going South next week or so, and on my re- 
turn I will write you about gas matters on this coast, which seem to be 
quite lively just now—at Los Angeles, for instance.” In closing, Mr. 
Fullagar asks to be remembered to all his friends. 





THE fraternity will rejoice with us that the President of the American 
Gas Light Association—Mr. Thomas Turner, of Charleston, 8. C.—is 
fast recovering from the effects of a painful and severe accident that be- 
fell him some weeks ago. Mr. Turner’s physicians recommended him to 
try equestrianism for some simple ailment from which he had been suf- 
fering, and the accident was nothing more nor less than a fall caused by 
al unfortunate stumble of the horse that he was riding. It was a nar- 
row escape, and we all have great cause for thankfulness that the result 
Was injury (painful though it was) instead of instant death. 





‘HIS time the Springfield (Mass.) gas works are written up in the col- 


wns of the Springfield Union (it will perhaps be remembered that some | 


mouths ago one of the ‘young men” of the Springfield Republican at- 
tempted a similar task, and made a rather poor success of it, as was no- 
ticed at the time in the JoURNAL), and this description of the property 
managed by Treasurer Hallett is a very fair one indeed. In recapitula- 
ling the history of the Company, the Union man informs us that the 





| 
| 


price per 1,000 in 1865 was $4.50; in 1868, $4: in 1871. $3.50: in 1883, 
$2.40; in 1886, $2: and the present year, $1.75. In 1851 the quantity of 
gas sent out was 2,328,000 cu. ft.; in 1870, 32,430,000; in 1880, 47,426,000: 
and in 1887 there was made 71,878,000 cu. ft.—68,883,000 cu. ft. of which 
amount was sold, the difference being chargeable to unaccounted-for 
gas. In 1860 the Company had only 90 street lamps, while now the 
number of same is 471. Last year 15,600 feet of pipe was laid, bringmg 
the total length of conduit to 195,773 feet. The sum of $1,000 is paid for 
a year’s water supply for steam and gas purposes; 227 tons of cannel 
and 6,298 tons of caking coal were used in 1887, as also 25,300 gallons of 
oil ; and purification took up 6,953 bushels of lime. The average candle 
power of the gas in 1887 was 18.29 candles. The maximum producing 
power of the works (24 hours) is 500,000 cu. ft., and the greatest output 
in 24 hours was 380,000 cu. ft. About 25 men are employed at and 
about the works. Mr. Solyman Merrick was the first President of the 
Company, and those who have held office in the enterprise are men well 
known in connection with the best interests of Springfield. Mr. Marvin 
Chapin is now President, and Mr. J. L. Hallett, who was chosen Gen 

eral Manager in 1882, was elected Treasurer in 1887, and is quite lilsely 
to succeed himself in that capacity for many years. Teachers, with their 
pupils from the city of Springfield and the surrounding towns frequently 
visit the gas works, and the information freely vouchsafed them by the 
courteous Superintendent of the plant has been of great assistance and 
interest to the juveniles who are receiving their firstinstruction in chem- 
istry. In concluding his description the Union man says: ‘‘ The prop- 
erty on the whole is a valuable one, and the condition of the works re 

flects great credit on those who have them in charge. The art of gas 
making requires such an extensive plant and a knowledge of such a 
multitude of elaborate details that one can see it is only after a long, 
difficult and expensive process that the final result—a well-lighted, a 
homelike interior—becomes a possibility.” 


FrEeD. EGNER reports that the extensions and improvements to the 
Laclede Company’s plant are progressing in a most satisfactory manner. 
We had no doubt of it, Mr. Superintendent. 


PRESIDENT CRESSLER is keeping right along with the procession in the 
matter of enabling the Kerr Murray Manufacturing Company to keep its 
men on full time. The Company’s present contracts underway include 
the following: For the Ashtabula (O.) Gas Light Company, a complete 
new 6-inch gas works, comprising retort house roof, horizontal boiler, 
benches of 3’s, rotary exhauster, coil-pipe condenser, tower washer, 6 ft. 
by 6 ft. purifying boxes, 48 in. by 48 in. station meter, Connelly street 
main governor, and single-lift gasholder, 60 ft. in diameter by 18 ft. 
deep. For the Jackson (Mich.) National Gas Light and Fuel Company, 
one 12-horse power engine, and two 40-horse power vertical boilers, iron 
floor for retort house, two benches of 6’s, two cupolas (9 ft. diameter by 
12 ft. in height), 12-in. Kerr Murray improved steam-jet exhauster, mul- 
titubular condenser (36 in. in diameter by 24 ft. high), and: one set of 
purifiers, 8 ft. by 10 ft. The connections throughout the works are 12 
inches in diameter. For the Eureka (Cal.) Gas Company, one single- 
lift holder, 50 ft. in diameter by 21 ft. deep. For the Fort Wayne (Ind.) 
Gas Light Company, four benches of 6’s, with self-sealing mouthpieces, 
anti-sealing bridge and dip-pipes, and diaphragm hydraulic mains. Quite 
a goodly list. 


Wuata correspondent styles a ‘‘ very windy argument” was indulged 
in during a recent session of the Wilmington (Del.) City Council, the 
occasion that gave rise to the gale being the bids submitted, for the light- 
ing of the public buildings of the city, respectively by the Wilmington 
Coal Gas Light Company, and the Wilmington City Electric Company. 
The former bid $775, agreeing to furnish everything to put and keep the 
lights in good condition, and guaranteeing a 20-candle light with a 5 ft. 
burner, and accompanied its bid with its own bond for the faithful per- 
formance of the contract. The electricians offered to do the work for 
$830.10, this to include all lamps, wiring, renewals, etc.—the contract to 
last for one year. The President of the Council (Mr. Farra) was about 
to ask for an explanation from the City Solicitor, when Mr. Dillin ob- 
jected on the ground that the Gas Company’s bid was not in accordance 
with the law, and was, therefore, void. Here ensued a long and appar- 
ently senseless wrangle, which included many motions and counter-mo- 
tions. Finally City Solicitor Ball (his voice is somewhat weaker than 
that of the average Wilmington Councillor) was allowed a chance to say 
that a Director of the Gas Company asked him if the Company could offer 
its own bond as its surety, and he replied in the affirmative, and further 
stated that the bid was a bona fide one which the Council could unhesitat- 
ingly accept. Mr. McKenna moved to postpone action, but it was not sec 





onded, and Mr, M, Moore thereupon moved to refer the bids to the Com 
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mittee on Public Buildings. Mr. Dillin, who seemed very anxious that the 
electric light company should have the contract, moved that it be so award- 
ed. Mr. Sharkey moved as a substitute that the contract be awarded to the 
Gas Company, which was voted down, and Mr. Dillin’s anxiety was re- 
lieved when the electricians walked off with the plum. Although it is 
not an exeessively large plum, the advertising thus gained seems to be 
what the electricians were eager to secure. 


A DESPATCH from Springfield (O.) states that the business portion of 
the city was in darkness on the night of the 4th inst., owing to the fact 
that the electric lights did not shine, a state of affairs brought about by 
the action of the Council because the Tax Commissioner failed to provide 
a sufficient levy. 3ushnell, President of the Springfield Gas 
Light Company, came to the rescue, however, and ordered the gas lamps 
to be lighted, the same to be kept on until the next meeting of the Coun- 
cil. 


General 


More evidence of the grasping greed of gas companies is thus 
written down. 


CouUNCILMAN Meyer, of the Lincoln (Neb.) Council, has introduced a 
local ordinance, specifying the price to be charged for illuminating gas, 
providing for testing and inspecting meters, and creating the office of gas 
inspector, besides defining his duties and fixing his compensation, to his 
colleagues. It was read once and then referred to the proper committee. 


A Hint from Columbus, Ind., is to the effect that that city is becom- 
ing famous for the extravagance of her Council. In addition to pur 
chasing a water works plant and an electric fire alarm system—both 
praiseworthy investments—the Fathers were contemplating the acquire- 
ment of an electric light plant, and had even ventured so far in the 
matter as to advertise for bids, when the City Attorney raised his voice 


and made a statement to the effect that the city’s indebtedness amounts | 


to 2 per cent. of her taxable property. This admonition had the effect 


of stopping all proceedings connected with the suggested purchase. 


MANAGER StTocuM writes us that at the annual meeting of the Tona- 
wanda (N. Y.) Gas Light Company the following officers were reelected : 
C. Schwinger, A. H. Crown, J. H. DeGraff, A. C. Campbell, R. A. Stran- 
ahan, P. 8S. Humphrey, and A. G. Kent, Directors. President, J. H 
DeGraff; Vice-President, C. Schwinger; Secretary, A. H. Crown; 
Treasurer, P.S. Humphrey. The officers then appointed H. M. Stocum 
Manager, and named T. Hunt as Superintendent. Mr. 8S. adds: ‘‘The 
affairs of the Company are prosperous, and its list of consumers grows 
larger.” The new blood infused into this enterprise two or three years 
ago has evidently not remained in a sluggish state. 


TWENTY-TWO shares of the Lynn (Mass.) Gas Light Company were 
recently sold at auction in Boston at the rate of $136.50 per share. This 
is the sort of proof that no one can sneer at, investors are 
particularly cautious and conservative. 


for Eastern 


Mr. H. M. Lane, Manager of the Leominster (Mass.) Gas Company, 
has notified the residents that from and after the Ist inst. the price of gas 
(oil gas, 28-candle power) in that town will be $4 per thousand cubic 
feet, with special rates to large consumers. 


He also says that a further 
reduction will be made as soon as an increased consumption shall justify 
such a step. In 1886-7 the average price paid for gas in Leominster was 
$5.06 per thousand, the total output for that twelvemonth having been 
1,546,732 cu. ft. While we are pleased to note this evidence of progress 
in Leominster, and congratulate Manager Lane on the appropriateness 
of his business methods in general, we nevertheless must take exception 
to one statement put forward with great positiveness in his circular to 
the people of his town. He says, ‘“‘The quality of the gas will not be 
reduced, as is often done when the price is reduced.” This, to put it 
mildly, is saying in effect that gas men are inclined to the practice of 
robbing Peter to pay Paul; but we have yet to hear of a single instance 
which corroborates the Leominster man’s theory. To go a trifle further 
into the matter, perhaps an 18-candle gas, at $2 per thousand, would 
better suit the taste and purse of the average Leominsterite than the 
present 28-candle article, at even the $4 rate—and Manager Lane might 
find=not only ease but profit also in the making of the change. 


THE incorporation of a new gas Company for Rutland, Vt., is again 
being agitated. Why the people in that section of Vermont are so anx- 
ious for a policy that is sure in the long run to increase the cost of their 
artificial light is more than strange ; but as this possible duplication of 
gas companies is often broached in Rutland, it is quite likely that noth- 
ing will come out of the current whisperings, 





is virtually no 
If our information is correct, the electricians 
are the ones who acted as the absorbers. The amalgamation was precip 
itated by a petition to the Selectmen of the town which sought to give 
an electric franchise to the gas company. 


THE supply of gas and electricity in Athol, Mass., 
longer in differing hands. 


JAMES McGrnnis, of Memphis, Tenn., was fatally shocked by electric 
ity on the night of Sept. 28. A correspondent sends the following par- 
ticulars concerning the accident: ‘‘The circumstances attending tis 
man’s death were little short of horrible. He and two other young me) 
left their boarding house with the intention of going to the C. & O. de 
pot to bid good-bye to some friends who were about to leave town. Ax 
the two reached the narrow plank walk leading down Front street to the 
Chesapeake and Ohio Railroad yard, one of them (named Brennan 
tripped over some obstacle and fell heavily to the ground. Before either 
Arndt (McGinnis’s other companion) or McGinnis could aid Brennan 
the former was also thrown to the ground, whereupon Arndt noticed a 
wire lying along the ground, which had tripped his companions. As 
McGinnis did not seem able to rise, Arndt extended both hands to him. 
which the prostrate man seized, and Arndt experienced an electric shock 
The latter tried to break the contact, but the current caused his efforts to 
be of no avail. In a few seconds McGinnis’s grasp relaxed, and Arndt 
once again fell to the ground. By this time Brennan had staggered to 


| his feet, and both he and Arndt, who had also recovered his footing, 
| rushed anew to the aid of their prostrate companion, but the latter was 
| dead. 


The only mark on the person of deceased was a black scar on the 
back of the neck, where the wire had literally crisped the flesh. The 
coroner’s jury tliat investigated the case reported that deceased met his 
death from contact with a live fallen wire of the electric light company, 
which was down through the neglect and criminal carelessness of said 
company. Much indignation was caused by this lamentable affair, and 
the officers of the company have been placed under bonds (in the sum of 
$5,000) for trial.” 


THE authorities of Chattanooga (Tenn.) have notified the Gas Company, 
as well as others who are occasionally called upon to disturb the pave 
ments of the streets in the performance of their business, to at once make 
the necessary changes in their mains, service pipes, etc., in certain speci- 
fied streets of the city which it has been determined to repave. A failure 
to do so within the period laid down will debar the offenders from tear 
ing up the named pavements fora period of 5 years, unless granted 
special privilege for so doing by the Mayon and Board of Aldermen. 


At a meeting of the Galveston (Texas) City Council Alderman Ford 
tran (having called attention to the fact that the city’s gas and electric 
lighting contracts would expire in April and May, 1889) asserted that as 
the present contracting companies had been amalgamated, the city would 
have to pay a high price for future public lighting unless the matter of 
permitting the establishment of a competing company was at once con 
Ald. McDonaid thought the city ought to now advertise for 
bids for lighting, for a period of three years, which would grant ample 
time for new-comers to take hold of the work. Ald. Ullman suggested 
a 5-year contract. Others of the Aldermen took part in the discussion, 
and when their various ideas had been thoroughly expounded Ald. 
McDonald moved the appointment of a special committee to consider and 
investigate the feasibility of the city’s engaging in the electric lighting 
business on its own account. This was agreed to, and Aldermen Reymer- 
shoffer, Fordtran and McDonald and Auditor Selkirk were appointed to 
conduct the investigation. 


sidered. 


LATE last month a violent explosion of gas occurred in the new Occi 
dental Hotel, Seattle, Wash. Ter. For some days the smell of gas had 
prevailed about the building, and the proprietor determined to find out 
the defective spot. He did so beyond a doubt—aided, of course, by a 
small lucifer match—and with great eclat. Where the odor was strong 
est seemed to him to be a most appropriate point to affect his coup. The 
match was ignited and the gas found the flame, or the flame found the 
At any rate the plate glass windows hurried out to the sidewalk, 
and the plastering nestled on the fioor. When the damage was counted 
proprietor Collins found that his method of finding a gas leak had cost 
him something like $1,000 in money, not to say anything of ravages 
made in If you want to find a gas leak always carry 
naked light with you. It is aninfallible plan—but somewhat dangerous. 


gas. 


his whiskers. 





THE annual election for Trustees to serve for three years in the man 
agement of the Pittsburgh (Pa.) Gas Company resulted in the selection 


jof Dr, David Hostetter, H, DuPuy, and A. C, Drave. 








a _ sae ~~ 
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THE authorities of Jamestown (N. Y.) are considering the subject of 
installing a municipal electric lighting plant for the purpose of lighting 
the streets. 


[HE East Portland (Oregon) Lighting Company has offered to contract 
with the city to furnish not less than 24 are lights (2,000-candle power), 
to be placed at such points as the city may direct, thesame to be supplied 
at the rate of $15 each per month. 





Ir is said that the famous Amoskeag mill (Manchester, N. H.) has 
about as varied a lighting service as any other establishment in the 
United States, to wit: 21 American, 45 Thomson-Houston, 210 Weston 
and 375 Brush arcs are used in the large spaces, while the looms, spindles 
and other machinery are lighted by 235 Edison and 75 Forsythe incan- 
descent bulbs. 





Estimating the Cost of Lighting Montreal by Electricity. 
ee 

The Light Committee of the Montreal (Can.) City council have been 
considering the subject of lighting the city by means of a municipal elec- 
tric plant, and at a recent session Mr. Badger submitted the following 
estimate of the probable cost of the seheme : 

According to instructions received, I have investigated the matter of 
lighting the streets of the city entirely by electricity, and estimate it 
will require 650 are and 500 incandescent lamps to light the city prop 
erly ; the are lamps of 2,000 nominal candle power, and the incandes- 
cent lamps of 32 candle power. I have also considered the subject with 


reference to the establishment of electrical plant by your department, to 


be owned and run by the city as a matter of economy, and the appended 
estimates will indicate how much may be saved to the city thereby. 


These estimates contemplate a system of 1,200 arc lights’ capacity, as far | 


as the building and the plant therein are concerned, and to erect and 
run at present 800 are lamps only, or a certain number of incan- 
descent lamps, as may be required for proper distribution of light; 
and provision is made therein for any future extension of light to 
,200 or 1,300, as may be required to keep pace with the growth of the 
city. 

In order to give the utmost reliability of such a system, the estimates 


provide for two stations, one in the east and one in the west end, and | 


these stations to be of 600 are light capacity, each arranged to run inde- 
pendently, and provided with the most complete machinery and appar- 
atus. 

In addition to the saving involved, another advantage incidental to 
the city owning and operatiug the electric lighting system will be more 
perfect control and facility of extension to meet all requirements. 

Estimates. 

Kor electric lighting plant of a capacity of 1,200 lights, arranged in 
two separate stations of a capacity of 600 each, together with the yearly 
cost of running the same to furnish 800 arc lamps or equivalent : 

Steam plant, including the necessary buildings 
and ground for two separate stations, with boil- 
ers, engines, and shafting for 600 H.P. in each 


| Oe eee, See er eee $145,600 
Generating plant for two stations, with capacity 
for 600 lights each, complete for operation. .... 62,000 


Outside plant, including lamps, lines, and con- 
structiou, with all necessary apparatus, the 
whole complete for running 800 lights........ . 71,525 


$279,125 
Running Expenses. 
For 800 are lights, with two separate stations, 
steam and electric plant; cost of running per 
year, including coal, oil and waste, wages, etc.. $23,888 
Outside lines and apparatus; cost of running per 
year, including wages, repairs, carbons, globes 


ee ne eee --. 89,080 
Interest on the cost of construction—$280,000 at 4 
a east aio Nd Ew as tee held Henee wahiewe cle 11,200 
Wear and tear on buildings, machinery, and ap- 
POPAGOS os cece cee tis en ease Cecsseransesrsentes 8,848 
Insurance on buildings and contents............. 4,075 
Total running expemses................... $87,091 
Cost per lamp per night, 29,5; cents. 





Correspondence 


(The JOURNAL is not responsible for the opinions expressed by correspondents. } 
Letter from Mir. A. L. Allen, 
POUGUKEEPSIE, N. Y., Oct. 8, L888, 
To the Editor AMERICAN Gas LIGHT JOURNAL: 

As another annual meeting of the American Gas Light Association is 
about to take place, and as the subject of sJluminating gas in its various 
phases will be considered, and no doubt that ‘‘ dreadfully poisonous and 
dangerous gas,” as some have been pleased to call carbonic oxide, will 
be, as usual, more or less discussed, I desire, through your valuable 
JOURNAL, to call the attention of the gas fraternity to a few important 
facts. 

First.—Dr. Ozanam, M. G. Tourdes, Leblane and Devergie (all 
famous authorities), have safely used carbonic oxide as an anisthetic 
/upon men and the lower animals. Dr. Ozanam says: ‘‘ The twenty-five 
experiments which he made, and several of which have been repeated 
upon the same animals, show that the use of this gas is not as dangerous 
las was formerly believed, since we have but one case of death among 
many animals so delicate as rabbits.” M. G. Tourdes says “The two 
fundamental facts are the harmlessness of the gas used and its anus 
| thetic action.” 

Second.—We have made water gas here over 12 years, and at Ron 
|doubt and Kingston over 7 years past, under the Allen Harris original 
system of uniform, high, external heats, and continuous production of 
gas, and people have been, from time to time, exceptionally exposed to 
lits effects, without a single case of death, or even one day of serious 
| illness. 

Third.—The subject of the units of heat produced by the different 
gases has been, from time to time, presented to the Association, and, so 
far as I can understand, carbonic oxide has always come out second best, 
to say the least; but standard authorities show that hydrogen and ear- 
bonic oxide produce the highest calorific intensity of any of the gases. 
We have, therefore, believed, and so stated, that these two vases helped 
|to form the best basis or substratum for illuminating gas, producing 
strong combustion and a white light. This subject of heat has been 
practically demonstrated by G. W. Harris. His gas works are situated 
|at Rondoubt, N.Y ., and his gas mains pass over quite a high hill, and 
down to Kingston in the valley beyond. He supplies Rondout with 
| water gas, but, as it is too heavy to send over the hill to Kingston, he, 
therefore, fills his holder at Kingston with coal gas. He has many gas 
stoves in use in Rondout, and it sometimes happens that he has to 
| make coal gas in the forenoon. Then those who cook by gas will salute 
| him with, ‘‘ What was the matter with the gas‘ We could not get up 
ithe usual heat in the stove. It took us a half hour longer to cook 
dinner, ete.” 
or coal gas; but Mr. Harris said that they would invariably tell by their 
stoves the difference between the two gases for cooking—that is to say, 
between coal gas and pure water gas made under the Allen-Harris 
| process, containing no nitrogen—which is as objectionable in gas as 


These persons knew nothing about his making water gas 


| 


slate is in coal. 

Fourth.—Carbonic oxide has been considered a non-illuminant, the 
same as hydrogen and marsh gas; but Professor Bunsen, the standard 
authority on gas, has shown, by many experiments, that carbonic oxide 
will, under certain circuinstances, without the presence of carbon, be 
come intensely luminous. This, I think, adds greatly to its value as an 
element in, or basis of, illuminating gas. 

Fifth.—But there are valid objections to the use of water gas alone, 
among which may be mentioned that it is harsh and rough on meters, 
and is too heavy for economical delivery through long lines of level or 
descending grades of mains. We have, therefore, advocated for several 


years past the mixture of coal gas and water gas, not merely in the holder 
or pipes, but a chemical combination of the gases during the process of 
manufacturing—as shown by the Allen-Harris improved process, by 
|which a greatly increased yield per ton of coal carbonized, of medium 
| density and higher candle power, may be obtained than has heretofore 
|been produced. Our late circular gives facts and figures upon these 
points which cannot be controverted. I am glad to see that coal gas 





‘men of experience and energy favor a mixture of coal and water gas, 
‘and when these take hold of the subject there need be no fear of the 
result. Yours, ete., A. L. ALLEN. 





SEVERAL of the residents of the ‘‘ Island ”—a summering spot close to 


Mr. Badger based his calculations on the displacement of 4 gas lamps | Toronto, Canada—want the Gas Company to extend its mains to their 


by 1 are. 


locality, 
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The Market for Gas Securities. 
_ 

The city gas share market has kep‘ pace dur- 
ing the fortnight with the ordinary ups and 
downs of the market for railway securities, the 
course of the trading being marked by much 
raggedness. To-day (Oct. 13) Consolidated isat 
814, or something like 14 points below the price 
reported in our last. The bulk of the business, 
which was in reality of rather small volume, 
was effected at generally higher rates than 814, 
and the stock responded sharply to any improve- 
ment, however slight, manifested between times 
in the regular list. The approach of dividend 
time brings with it the usual crop of rumors, 
but it is unknown to any outside of the manage- 
ment whether an increase in the return is to be 
made. Putting one rumor against another, and 
allowing for the vapor contained in all of the 
whisperings, it seems barely possible that the 
dividend rate will be slightly increased. Equit- 
able is very strong, and holders are satisfied 
with the outlook. Some of the more cenfident 
predict that these shares will readily command 
130 before the first of the year. Mutual also holds 
the summer advance, and we think it is a cheap 
stock at the ruling figure—99 bid, offered 
101. Wedoubt very much whether an offer of 
par would cause a sale—certainly no consider- 
able amount could be obtained at that figure. 
The Standard Company’s shares are seemingly 
not in great demand. 

In Brooklyn shares some animation is noted, 
and those who followed our advice of last sum- 
mer have no reason for complaint. Nassau is 
quoted at 108, old Brooklyn is at 106, Metropol- 
itan at 83, Williamsburg at 125, Fulton Munici- 
pal 134, Citizens, 52, and Peoples 75—in each 
case the bid figure is reported. Despite the ad- 
vance thus noted, we think anything on the list | 
is yet a purchase. In the miscellaneous list we 
note continued activity in Eastern shares. The 
trading, of course, is confined to small lots, for 
those who hold New England gas stocks evi- 
dently appreciate their real value. The 
situation remains unchanged, although inter 
ested parties say that the E Inglish capitalists are | 
inclined to seriously consider the proposition 
made by the Bay State Company’s controllers. 
C hicago Trusts are stronger; last quotation 
344 to 354, 


Soston | 


Gas Stocks. 
iapcciaalaisaeaiei 
Quotations by Geo. W. Close, Brok«r and 
Dealer in Gas Stocks, 
16 Wauu Sr., New Yor«x Ciry. 
OcrTroBER 16, 


«= All communications will receive particular attention. 
G2 The following quotations are based on the par value of 
$100 per share. 4&3 
Capital. Par. Bid Asked 
$35,430,000 100 813 
440,000 50 60 
Scrip 220,000 47 
4,000,000 100 120 
1,000,000 113 
170,000 oii 
Metropolitan, Bonds.... 658,000 115 
Mutual 3,500,000 100 99 
‘“* Bonds 1,500,000 1000 101 
Municipal, Bonds 750,000 —_ 
Northern 125,000 50 39 
** Scrip 108,000 
BRE acne sa sctuasncins 50 899 
Richmond Co., 8. L..... 300,000 5 55 
os Bonds 12,000 


Consolidated 
Central 


Equitable 
ae 
Harlem, Bonds.......... 


Gas Co's of Brooklyn. 

2,000,000 25 

1,200,000 20 
320,000 1000 

3,000,000 100 


Brooklyn 
Citizens 
‘“ ~6§. F. Bonds... 
Fulton Municipal 
is Bonds.... 300,000 
Peoples 1,000,000 10 
“ 5s) 368,000 
s ‘“ 94,000 
Metropolitan 1,000,000 100 
Nassau 1,000,000 25 
“ 700,000 1000 
1,000,000 50 
1,000,000 


Williamsburgh .......... : 
“6 Bonds... 


Out of Town Gas Companies. 
Boston (Mass.) Gas Co 
Buffalo Mutual, N. Y... 
se Bonds... 
Citizens, Newark 
+4 ‘* Bonds. 
Chicago Gas Trust..... ‘ 
Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, 8S. F., Cal 
Capital, Sacramento, Cal. 
Consolidated, Balt 11,000,000 513 5s 
66 Bonds..... 6,400,000 7 1073 
Hartford, Conn 750,000 25 - 138 
Jersey City 750,000 § 65 170 
Laclede, St. Louis, Mo. 2,000,000 5 117 
Louisville, Ky 2,570,000 5 25 130 
Little Falls, N. Y........ 50,000 100 
66 Bonds 25,000 
Montreal, 2,000,000 
Memphis (Tenn. ) Gas... 750,000 
sa Bonds. 240.000 
New Haven, Conn 
Oakland, Cal 
Peoples, Jersey City... 
“  Bonds.. 


2,500,000 500 
750,000 100 
200,000 1000 

1,000,000 50 

45,000 — 

25,000,000 100 

6,000,000 100 

1,000,000 50 


Canada 
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7 Position Wanted | 


As Superintendent, Asst. Superintendent 
or Secretary to a Gas Company, 

By a young man thoroughly conversant with the most modern 

practice in the manufacture and distribution of coal gas. A 

certificated chemist and good draughtsman. Address 

704-1 * H.,”’ care this Journal. 


WANTED, 
Mechanical Draughtsman. 


A first-class man, fully acquainted with draughting and design- | 
ing; familiarity with gas machinery desirable. Address, giving | 
references, CAMDEN IRON WORKS, 

704-1 Camden, N.J. | 

















a ea * | 
POSITION WANTED. 
As Superintendent of Gas Works, | 
By_a man of many years experience in the manufacture and 
distribution of coal, water, and oil gas. Address 
704-2 “J. L. C.,”’ care this Journal. 


od oO a 
osition Wanted, 
By a man of long experience, 
TO SUPERINTEND 
the construction of works and manufacture illuminating and 


fuel gas, 
703-tf Address * LIGHT,” care this Journal 





Superintendent’s Position 
Wanted, 


By a young man who is thoroughly familiar with the manufac- 
ture and distribution of coal and water gas in all branches. For 


particulars address ** PHOTOMETER,” care this Journal. 


FREIDRICH LUX, 


Ludwigshafen am Rhein and London. 
Lous Mass, 
GAS GOVERNORS, 


Gas Balance. 











me 





FOR MM EATI N 6 rooms of any size. 
Perfect combustion. 
No injurious odors to be carried away by a chim- 
ney. Warranted odorless, or the purchase money 
refunded. DINSMORE MFG. CO., 28 Kneeland 
Street, Boston, Mass. Send for Catalogue. 


Hann’s Hot Air Generator 


FOR GAS RETORTS. 
(Patented Noy. 28, 1882.) 
Simple! Htftfective! 


Suitable for any style of Gas Bench, from one to six 
retorts. No excavating. Built within the Bench. 


Now in successful operation at the following Gas Works, viz.: 
16 Beprches 6’s, Equitable Gas Light Company, N. Y. City 


20 6’s, Equitable Gas Lt. and Fuel Co., Chicago, ILL. 
36 wee 6’s. Chesapeake Gas Lt. Co., Baltimore, Md. 
8 is 5’s, Charleston Gas Lt. Co., Charleston, S. C. 


1 3’s, Palatka, Fla. 
4 5’s, Fitchburg, Mass. 
2 tis 5's, North Adams, Mass. 
1 or 6's, Saco Me. 

1 »'s, Georgetown, D. ¢ 

2 3’s, Cambridge, Md 


+ 


Address, for further particulars, 
WALDO BROS., SS Water St,, Boston, Mass. 
Balto, Retort & Fire Brick Co,., Balto,, Md. 
And H.C. HLANN, Patentee and Contractor for all kinds 
of Gas House Masonry, 607 S. Paca St., Balto., Md. 


HUNTOON’S GOVERNOR 


For Gas Exhausters, 


AND THE 





Flannery, Cranger, Lowe, Springer 
and Hanlon 


STEAM-JET EXHAUSTERS 


For Oil Gas, 


ARE MANUFACTURED AND SOLD BY 


'R. K. HONTOON, 
FRANKLIN, MASS., 


| who guarantees that every instrument sent from 
his shops will give perfect satisfaction. 





T GOVERNING EVER OBTAINED 








PHILADELPHIA. 
STEPHEN A. MORSE, President. 









»y violence. 


| 


Railroad Depots is unequaled. 





NEW YORK. 


GODFREY REBMANN, Vice-Pres. 


STANDARD GAS LAMP CO., 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PHeILADELYHoIA, PA. 
It is to the interest of Gas Companies and Cities to double the efficiency of the 
light on streets by using Dyott’s Patent ‘‘CHAMPION” LAMPS. They save 50 
er cent. over others in cost of repairs, are ornamental, and indestructible except 


Our Patent System of Instantaneously Lighting Gas (without electricity), for 


ty Dyott’s High Candle Power Burner is a very superiog lamp where a concen- 
= trated and brilliant light is wanted in Hotels, Stores, Depots, etc. 
. Special Drawings furnished and Estimates cheerfully given, either from A rch- 
ie itects’, Engineers’, or our Draughtmen’s Plans. 


We manufacture every description of Plain and Ornamental Lamps, Posts, 
No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. 


CHICACO 
EDWIN F. MORSE, Secretary. 
CARLTON M. WILLIAMS, Treas. 





Qin, ere 
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Bartlett Street Lamp Mts. Go. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


E11. Ww. JOHNS’ 


GASHOLDER PAINT, 


Ready for Use. 


For painting Holders and other Iron and Wood Work abou 
Gas Works. 


RETORT CEMENT, 


Ready for Use. For patching and coating iron and clay retorts 


pipes, connections, etc. In use and approved by the 
principal Gas Companies in the United States. 


The —_ Street Lamps. 5, v, somvs MANUFACTURING COMPANY 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


A Specialty. 
Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 


Sole Manfrs. of H. W. Johns’ Asbestos Liquid Paints, Fireproo! 
Roofing and Building Felts, Steam Packings, etc., 


87 Maiden Lane. New York. 


and Posts will do well to communicate with us. 





Office and Works, 
869 to 875 
‘So. Halsted St. 
CHICAGO, ILL. 


BUILDERS OF THE 


PRATT & RYAN WATER GAS GENERATORS, 


Arranged to Use Either Crude Oil or Naphtha. 


| onder, Serabbers, Purifiers, and all Apparatus for Coal or Water Gas, 


IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence Solicited. 


Plans an 
Estimates a 
nished for 
New Works or | 
for the 
Alteration of 
Olid Works. 


HENRY PRATT «& Cco., Baa 
| 











PUBLISHED SEPT. 1Sth, 1isss. 


The American Gas iit a Sereda Handbook, 


Consisting of Rules, Reference Tables, and original matter pertaining 
to the Manufacture, Manipulation. and Distribution 
of Illuminating Gas. 


By WILLIAM MOONHY. 


SUMMARY OF CONTENTS.—OCoals and Coal Handling—OCoal Products—Residual Products—Retorts—Chimneys and Flues—Hydraulic Mains— 
Stoking Machines— Regenerative Furnaces—Purification—Street Mains—Holders and Tanks—Station Meters—Condensers—Scrubbers—Center Seals— 
Governors—Valves—Naphthaline—Diffusion of Gases—New Rules for Air and Gas Mixtures—Illuminating Power—Photometrical Apparatus—Carbonic 
Acid—Specifie Gravity—Cooking by Gas—Proposed Standards of Light—Water Gas Processes—Gas Engines—Combustion— Heating Power of Gases— 
Reference Tables, Rules, etc., ete. —Strength of Materials—Building Materials—Useful Data—Epitome of Chemistry. 


350 Pages, Full Cilt Morroco. Sent by Mail on Receipt of Price, $3.00. 


Address WILLIAM srshatttesetedi No. 94 Liberty Street, N. Y. Citv. 








Cas Companies, Attention! Cas Engineers. 


THE WENHAM LAMP. 


The Best, Most Complete and Economical Gas-Burning Lamp now on the 
market. Has no equal. Results the same with Coal, Oil, Water, or Natural 
Gas. 12 to 18 candle power per foot of Gas. Steady W hite Light. Cheaper 
and more satisfactory than the Electric. Send for descriptive Circulars. 

Lamps furnished to Gas C ompanies to be returned at our expense if not 
as we state and satisfactory. Full protection under U. 8. Patents guaranteed 
to purchasers. 


U.S. PAT. WENHAM GAS LAMP CO. 


SHELDON MANFG. CO., Genl. Agents, 18 W. 23d St.. 








N.¥ 
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A GREAT INVENTION! 


The Waterhouse 
Instantaneous Automatic Regulator. 


Varies the Electromotive Force from the Dynamo directly with the Resistance 
on the Lamp or Motor Line. ‘The Quickest in Action and 
Mest Per*ect Regulator in the World. 


It will pay to Investigate the WATERHOUSE SYSTEM of Arc and Incandescent Lighting. 
THE WATERHOUSE ELECTRIC AND MFG. COMPANY, 


Send for Catalogue. Eiartford, Conn. 


BARTLETT, HAYWARD & CO. 


=a. cocacaial RAd. 
Triple, Double, & Single-Lift oe KROES PR ARAB AAR PSXXEEXARKERER a p U R | 7 | Zi R S a 


GASHOLDERS, y CONDENSERS. 
I Holder Tuk: or ra fe Scrubbers 


wasdiieune DENCH CASTINGS 
Cirders. OlL STORAGE TANKS. 


BEAMS. 




















Boilers. 


The Wilkinson V Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Ww orks Designed amc Constructed. 





To All Whom It May Concern! 


The SIEMENS-LUNGREN COMPANY hereby warns the public against the use of various infringing 
Regenerative Gas Lamps which are offered for sale. This Company has heretofore delayed bringing suit to enjoin 
the manufacture or importation of such infringing lamps, solely because of the practical worthlessness of the infring- 
ing devices; and although, in each instance, they infringe some one or more of the various patents ow ned or 


controlled by this Company, they have fallen into disuse sooner than any suit could be brought to # bearing. As, 


however, the introduction of these infringing lamps has tended to discredit the practicability of our Company’s 
system of regenerative gas lighting, we have instructed our Attorneys, Messrs. Geo. Harding, C. S. Whitman, and 
Silas W. Pettit, to give notice that legal proceedings will in future be taken against all such infringers 


THE SIEMENS-LUNGREN Co., 21st St. & Washington Av., Phila., Pa. 





sees. See 


> 


American Gas Li 


Oct. 16, 1888. 


IRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 


ght Fournat, 














slime a. Sale ie 1 sii tag a ins 











Capacity. 


Capacity. | Capacity. 
Cubic feet per day. 


Cubic feet per day. Cubic feet per day 
LONDON—Continued. Ober Schlesian 1,500, u00 
100,000 | OS eee 2,500,000 | Otto & Co.’s Coke Wo-rkss .... 1,500,000 
500,000 Pancras ...- 1,500, 000 | Plymouth 2,000,000 
500,000 js 100,000 
350,000 150,000 
500,000 | . 750,000 
1,000,000 3,000,000 | 750,000 
750,000 ‘Pl auen 300,000 
500,000 66 300, 001 
250,000! South Metropolitan Co:- | Portsmouth een dated bai2 aaoeOO 
400,000 | 7 2,500,000 
1,250,000 Greenwich 3,000,000 | Pittsburgh, U.S.A. ....-.. 1,500,000 
Bradford ,000,000 | Detroit, U.S.A............ 750,000 ee SS eee 400,000 | Portland, nad 560,000 
“ 250, oe ee 15 000, 000 Vauxhall ...............3,000,000 | Pawtue ‘ket, 500,000 
250,000 “ ‘ “ wa ccce ceccce ----3,000,000 | Quebec 250,000 
,250,000 Enfield 300, L0O| Lea Bridge 300,000 | Radelifte 750,000 
.000,000 Essen 300,000 West Ham 1,500, OUU Rouen 250,000 
. 1,000,000 150,000 | Leeds............ 2,000,000 | | Ramsgate ,000,000 
3.000.000 150,000 ‘ "3,000,000 | | Reigate 200,000 
150,000 300,000 3,00. ,000 Richmond, U.S.A 250,000 
1,000,000 400,000 3.000, 0000 | Roxbury . = 500,000 
1,000,000 400,000 me 3,000,000 Runcorn mer Sy oO. 20,000 
te 1,000,000 500,000 125,(00 
Balmain, N.S.W.... 125, 000 400, 000 150,000 1,500,000 
Bishops Stortford -... 150,000 900,000 560,000 | i 2,000,000 
Blackpool es 250,000 600,000 Rei ic Saba h 200,000 
Brussels Pe a ay ets ee 1,250,000 300,000 2,001,000 | Salford ...... 2.0.82 2... 200. -1,750,000 
... -----1,250,000 | Guildford.. 300,000 | 2,000,000 | 
750,000 | Gloacester. 1,250,000 2,000,000 ae cekatcnne een’ 
1,250,000 | Gera.. 4 300,000 2,000,000 | Smethwick....... 
250,000! Grafton, N.S.W 100,000 .2,000,000 | Sydney, N. 8 
--+ ---- 5,000,000 | Grieg 300,000 . 3,000,000 a 


Capacity. 
Cubic feet per day. 
600,0.0 
600,000 
200,000 
,000, 000 


Dublin 
Dowlais........- 
Douai 
Denton 
Derby, U.S.A 
Denver, ‘* 

es é 


Altrincham...... 

Adelaide 

Aldershot ........ 

Allegheny, U. Ss. A. 

Ashton- under-L yhe - 1,250,000 

Amsterdam ,500,000 
‘6 .500, 000 

Annaberg- 200,000 Dusselldorf. 

Arcachon _ -. 100,000 ™ 

Animal C ee ae . 200,000 Dumfries 

Altoona, U.S.. SO be Se a 

Buxton 250,000 Darlington 


rs Ae ee Saeae Oe Paes 


» 


: 3. 000, 000 | Providence, 


Falmouth ........:- 

ae Ee Frankfort 

Baltimore, U.S.A. 
ee 


Freiburg 
Goole 
Glossop 


. .--- 1,750,000 


Banbury. kunt 
Birmingham. ‘tila atts 


Birkenhead. re 2. 500,000 


Georgetown, U.S.A 250,000 


Blackburn 
Bochum 
Burntisland .... .. 


600,000 
250, 000 


Hey wood 


1,500,000 | Gluckauf...........- 


200,000 
600,000 


Boston, U.S.A. : 
Brisbane sidasser’ sat'eekeus 1,500,000 
Buarton-on- 1-Trent. 

Barcelona 

0) ae 
Baerlien & Co 


350,000 
100,000 

20,000 

20,000 
400,600 
750,000 
500.0. 0 


Bombay 


Butfalo, U.S.A., Mutual. 


- nen 
Brookline, U.S./ seunne 
Bergen.. 
ESR eee ge = 
Bournemouth. . 


Bridgeport, U.S.A.. 


. 1,250,000 


300,000 | 
1,500,000 | 


500,000 
350,000 | 


..-. - 1,000,000 | 
500,000 | H 


125,000 
70,000 
250,000 
250,000 
150,000 
200,000 
750,000 
1,500,000 
300,000 
750,000 
1,500,000 


Holy wood 


A Teh 
Harrogate 

Halstead 

Heilbronn 

Havana, Cuba. ........... 
Hastings 


Hampton Wick. -.. 
Heckmondwicke 
Haverford west 
Halifax, N.S 


=> a. ae 200,000 


Lincoln 
é 
Lowell, 
Louisvi lle 
Long Eaton 


“ 
“é 
sé 


Luckenwalde.......... ..... 


Liegwitz 
Lincoln, U. S. A 
Lawrence “ 
Lynn 


Maidstone 
Marseilles 


1,€00,000 


U.S. A...........1,000,000 


600,000 


50,000 
50,000 
3 500, 000 


1,500,000 


Sunderland, .... .- ve 
500,000 | St. Josephs, U. aes - os 
900,000 | Spa 
450,000 | Sevenoaks 
750,000 | 8 
250,000 
250,000 
330,000 
300,000 
250,000 
500,000 
300,000 | 
1,500,060 
1,000,000 





Sheepbridge Coal Co 
Stettin 
aeet 


"250 ,000 


San F ranciece, U ta 
= ---. 2,000,000 


Brunswick nee 
Beck & Co., St. Louis. es 
Barmen Rittershausen : 

Bexhill ah ev Es 
Brooklyn, U.S.A 


300,000 | Halle 
100,000 Heidelberg 
600,000 | Hartford, U.S.A 
125,000 | Ilkeston 
-1,000,000 | 
-----..1,000,000 
2% Nassau. 1,000,000 | 
Brunner, Mond & Co......... 400,000} Kingston-on- Hall 


400,000 
300,000 
1,000,000 
300,000 
250,000 ae 
200,000 és 
100,000 
400,000 


950, ond 

500,000 | Tipton’ 

500,000 | Tottenham. 
1,500,000 Toledo, U.S.A 
eee ee ween ne ee eee- : 500,000 

1,500,000 | U xbridge. 


2,500,000 
"400, 000 West Bromwich 


|S agent eT See ee Sen 
eee 


Cheltenham 


SR Acginkd cnicmee'sk 60 de Oeud 
fo 


Copenhagen 
Clevedon. 


..----- 2,000,000 


200,000 
,500,000 
200,000 


Kidderminster 
Kidsgrove 
Konigberg 
King’s Lynn 


750,000 
160,000 





ps y, N. 


iceman: U.S.A 


Magdeburg 


| Memphis, U.S. A 


100,000 | Willenhall 
750,000 | Weston-super-Mare. 
300,000 | Waltham 

750,000 | Wormwood Scrubs 


200.000 600,000 
600,000 
150,000 
300,000 
500,000 
300,000 
100,000 
500,000 
100,000 
100,000 
250,000 
175,000 


| Nottingham ................. 1.250.000 | W ae if & Ge 
Columbus, U.S.A........ 500,000 ne “+222, 500,000 | 
(Ameena, § ono ccis 1,500,000 
” = - eee ---- 1,500,000 
Chicago 66 -- 3,000,000 
si ssed 1,000,000 
$6 66 1,000,000 
Ra iets casnev ane a 000,000 6 
Crewe. ..... pace accekneee 
Coloni: al Gas W orks Cc o 100,000 “4 
300,000 “6 
600,000 6 
750,000 | Silvertown .... .- 
100,000 | Bromley 
500,000 


LONDON :— 


The Gaslight and Coke Co. : 
Beckton 


2, 000,000 | Warwick 

1,500,000 | Wheeling ge, U.S.A-....... ‘ 

2,000,000 | 
430,000 | Westgate. ekeaeet 
150,000 | Wilmington, U S.A. 
680,000 | Windsor, N.S. V 
200. 009 | Wolverton... 

2, 000 000 | | Wellington, N. Z.. 
600,000 | Whitchurch 
200,000 | Washington, U.S.A 

100,009 | Wallasey .................... 


——ese ‘ 
1,250,000 | Newport, U.S.A 
4 Newmarket 
i Ne oeeee cece coe 
1,250,000 | Northfleet 
2,500,000| New York, U.S.A........ 
2,500,000 | Nice 
. -1,000. 000 | Newcastle, N. 8. W. 
2,000,000 Numea, 


750,000 


750,000 
- -1,000,000 


200,000 


DETER. osce send sooess - 1,500,000 


“seer 





..1,500, 000 | 
.-1,500, 000 | 

1,500,000 | 
.-2,000,000 





wae! 


Olibury 
Otley 





250,000 | Weimar............ 
350,000 | W 

500,000 | 

200,000 | © 

95 10,000 | Yeovil. ereee 





SOLE AGENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAG 


69 WALL STREET, NEW YORK. 


150,000 
200,(00 
750,000 
500,000 
250,000 
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UNITED 
AS IMPROVEMENT Co. 





No. 333 WALNUT STREET, 


PHILADELPHIA. 





OFFICERS : 
GEORGE PHILLER, President. SAM’L T. BODINE, Sec’y and Treasurer. 
W. W. GIBBS, Vice—President. EDWARD C. LEE, Ass’t Sec’y and Treasurer. 
A. O. GRANGER, Gen’ Manager. ALEX. C. HUMPHREYS, Gen’! Supt. 
H. H. EDGERTON, Chemist and Engineer. WALTON CLARK, Ass’t Gen’! Supt. 


RAN DAL MORGAN, Gen’! Counsel. 





DIRECTORS : 
GEORGE PHILLER, JAMES A. WRIGHT, S. A. CALDWELL, 
WM. W. GIBBS, HENRY C. GIBSON, WM. M. SINGERLY, 
THOMAS DOLAN, SAM’L T. BODINE, WM. T. CARTER. 


BUILDERS, LESSEES AND PURCHASERS OF 











———GAS WORKS———— 





Orders solicited from Large Cities, Small Towns, Mills, Institutions, from all 


who want More Light for Less Money. 


ingot alae 


ee 


eee wt cn pce ft Sinn le ln ia 
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PROC ESSES. , PROCESSES. ELECTRIC LIGHTING. 


NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 
THE SPRINGER SYSTEM 


Fuel and Tlluminating Water Gas Works. 





REFERENCES. 


People’s Gas Light and Coke Co Chicago, Ill. Morris Gas Co Morris, Til. 
Elgin National Watch Co Elgin, Ill. Los Angeles Gas Co Los Angeles, Cal, 
C. R. I. & P. R. R. Shops Chicago, Il. San Diego Gas Fuel and Electric Lt. Co San Diego, Cal. 
Decatur Gas Light and Coke Co Decatur, Til. Jackson National Gas Co Jackson, Mich. 
Niles Gas Light Co iles, Mich. Sioux Falls Gas Co Sioux Falls, Dak. 
Newton Illuminating Co....................-. Newton, Kansas. Dakota Gas and Fuel Co Grand Forks, Dak. 
Wellington Light and Heat Co.............. . Wellington, Kansas. St. Johns Mutual Gas Co St. Johns, Mich. 
Chippewa Falls Gas Light Co................. Chippewa Falls, Wis. Stillwater Gas Light Co Stillwater, Minn, 
Elkhart Gas Light and Coke Co Elkhart, Ind. St. Paul Gas Light Co St. Paul, Minn. 
Madison City Gas Light Co. Madison, Wis. Emporia Electric and Gas Light Co Emporia, Kas. 
South Bend Gas Light Co South Bend, Ind. Van Wert Gas Light Uo. Van Wert, Ohio. 
Sheboygan National Gas Co Sheboygan, Wis. RN AION BOO OO, 6 55 5 ioe icin cicccnes san Lansing, Mich, 
Salina Gas Light Co Salina, Kansas. San Francisco Gas Light Co.................. San Francisco, Cal. 
The Rathbun Co.... Deseronto, Prov. Ont. Shelbyville Gas Light Co Shelbyville, Ind. 
Jefferson City Gas Light Co Jefferson City, Mo. Great Falls Gas Light Co Great Falls, N. H. 
Mankato Gas Light Co Mankato, Minn. * Belleville Gas Co Belleville, Ontario. 
Minneapolis Gas Light and Coke Co Minneapolis, Minn. *Rochester Light and Fuel Co Rochester, Minn, 
Lima Gas Light Co Lima, Ohio. *Northwestern Gas Light and Coke Co........ Evanston, Til. 

ois sa Bellevue, Campbell *Lincoln Gas Light Co Lincoln, Neb. 
Bellovae Water and Fuel Ges Light Co County, og *Davenport Gas Light Co Davenport, Iowa, 
Bucyrus Gas Light and Fuel Co Bucyrus, Ohio. 


* Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


Wii. HENRY W HITE, 
No. S92 Pine Street, - - - New YorE — 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


7 . ‘ 1 . ° ° ° ° ° . . 
Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 

















Tlluiminatines Gas from Natural Gas. 


THE AMERICAN GAS IMPROVEMENT CO., Limited, Piitstu-en Pe: 


Erect Apparatus for the treatment of Natural Gas for an Illuminant ide the 


RicKH AY -CRITCHLOW SysTEM. 


Satisfaction in Economy and Quality Cuaranteed. 


Apparatus adapted to the manufacture of Water Gas, without any change whatever, should it be desirable to do so 
on account of Natural Gas playing out. Apparatus erected or Licenses sold at the following Works. 


Pittsburgh Gas Works, J. H. McElroy, Engr. ane: Pa., 8. S. Franklin, Supt. Fort Scott, Kansas, L. K. Scofield, Owner. 
Allegheny Gas Works, Robt. Young, ingr. Franklin, Pa., C. W. Gilfillan. Prest. Fostoria, Ohio, Jos. Gwynn, Supt. 

East End Gas Works, W. H. Denniston, Engr Erie Gas Co., Erie, Pa., W. H. Hill, Engr. Emporia, Kansas, Howard Dunlap, Treas. 

West Pittsburgh Gas Works, E. C. Critchlow, Bupt,| Greensburg, Pa., Jas, C. Clarke, Prest. Tiffin, Ohio, Hon. Geo. E. Seeny, Owner. 

Beaver Fails Gas Works, H. F. Dillon, Supt. Sewickley, Pa., James Forbes, Supt. Wellsville, Ohio, Jas. H. Riggs, Prest, 

Titusville Gas Works, E. T. Roberts, Treas. | Bellaire, Ohio, John Ferguson, Supt. Brownsville, Pa., J. W. Jefferies, Prest. 
Salamanca, N. Y. Oil City, Pa. New Castle, Pa., D. T. Flick, Supt. Connellsville, Pa., J. A. Armstrong, Sec. & Treas, 
Jamestown, N. Y., David Milne, Supt. Corry, Pa., C. H. Wetmore, Treas, Tremont, Ohio, Fred, Fabing, Supt. & Treas, 
Meadville, Pa,, Wm, Reynolds, Prest, | Sharon, Pa,, 8S. Perkins, Prest, Uniontown, Pa,, W. L, Robinson, Lessee, 
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CONNELLY «& CO., LTD., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying agent ever offered as a 


“IRON SPONGE.” substitute for lime. Now used in every State in the Union, and purifying daily over 

twenty-five m:llon cubic fet. Should be used in every gas works. Its own saving will pay for it many times over. 

AUTOMATIC Has been on the market but ¢wo years, avd in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over one hundred of them now in 

GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 

STEAM JET Designed particularly for small works. Combines Exhaust Tube, Steam Governor, 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mézing air with oil gas. No works 

too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., LTD., No. 177 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER ?ARVIS ENGINEERING C0,, 








CONTRACIORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINGS for Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 
REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co.. Brookline, Mass. 


Practical Electric Lighting, 


By A. BROMLEY HOLMES, A.M.I.C.E. 


a 
na? 


fe 





With 87 Illustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 





A simple and comprehensive Digest of all the most important 
facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, ete. 


WILBRAMRAM BROS., Price, 50 cents 
PHILADELPHIA, PA. A.M. CALLENDER & 00., 42 Pine St., N.Y. 











THE ALBO-CARBON LIGHT. 


THIS SYSTEM HAS SHOWN ITSELF IN THOUSANDS OF CASES—-IN HALLS, CHURCHES, PICTURE CALLERIES, CONCERT 
HALLS, RESTAURANTS, BANKS, CLUBS, STORES, OFFICES, and PRIVATE RESIDENCES~—To BE THE 


Best Adapted and Most Successful Method of Gas Lighting Ever Offered, 


The SOFTNESS AND PURITY OF THE LIGHT make it most desirable for Office and 
Household Uses. Its BRILLIANCY and POWER render it unrivaled for lighting Halls, 
Churches, ete. Its ECONOMY secures for it general favor wherever used. 


NOTICE.—Suits are pending in the United States Circuit Court for the Northern District of Illinois and in the Supreme Court of 
the United States against various parties for infringement of our Letters Patent No. 247,925, dated October 4, 1881, and No. 333,862, dated 
January 5, 1886. Ail persons are cautioned against manufacturing, selling, or using any apparatus or material which infringes ou patents, 
We intend to prosecute all parties infringing patents owned by us. 


ALBO-CARBON LIGHT CO. (crihetunivea staces) Main Office, Newark, N, J 





ae 
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CHAPMAN VALVE MANUFACTURING CO., LUDLOW VALVE MFG, CO. 








MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 
Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 
These devices are all first-c lass. They will be sent to any responsible party for tria/. No sale 
nless satisfactory. Manufactured by the WATERTOWN STEAM BLOW ER COMPANY 


H. E. PARSON. Supt., 33 & 35 Liberty St., N.Y 





OFFICE AND WORKS, 


93S to 954 River Street and 67 to S83 Vail Av., 
TROY, N. ¥. 


Screws. Indica- 


for Gas, Water, Steam, and Oil. 


Send for Circulars. 





, outside and inside 


tor, etc., 


MILLS REVERSIBLE LIME TRAY, 


—s_, AND 


WOODWORK 


Of Every Description —— — 4 John McLean 
NEEDED BY GAS WORKS. (J eo 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants 


48 in. 





Vaives.—Double and Single Gate, 4 in. to 


Hydraulic Main Dip Regulators, also 


Send for Circulars 









































- Be GAS 
SEND FOR CIRCULAR AND PRICE LIST TO ar “i = VALVES. 


= , = = CEORCE A. MILLS, — ee Street, N. ¥. 


No. 20 East Barre St., Baltimore, Md. 


























SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


CHURCH'S TRAYS A SPECIALTY. 


The Management of Small Gas Works, g=== 


By C. J. R. HUMPHREYS. Price $1. 





A running commentary on the different sections of gas management with 
reference to small undertakings, with some notes on the 
43 y : > SS: rT ) 
ereciion of the necessary plant. 306-310 ELEVENTH AVENUE. NEW YORK. 


WE ALSO MAKE THE CHEAPEST AND STRONGEST 


A. M. CALLENDER & CO., 42 Pine St... N.Y. oss soiree Taave 8 THE warner. 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WIM. W. GOODWIN, Prest. E. STEIN, Sec. S. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 





rm 3." —— ; 7 . . ~ . . ; = aoe . . 

The utility and convenience of the Gas Engine being no longer an oj en question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn mg, simplicity, and ease of keeping in 1 pair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) ol .ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 5, 10, 15, 20. and 25 Horse Power. Ali Engines Guaranteed for One Year. 








“I 
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GAS STOVES. GAS STOVES. GAS STOVES. 


THE AMERICAN METER CoO., 


MANUFACTURERS OF 


GAS COOKING AND HEATING STOVES. 

















' = SETTER ape 
Ereating () Cooking 
| Tl * a T 5 Stoves 
Stoves : ® e+e " 
| ee eer ana 
gag 7 : Ran 
: , ; ges 
: °° I ™ x : 
= in 
a LMPATING+| — 
; Sizes 
for : 
See t: , h  l 
Parlors, : 
Family 
Cham pKvoers : — TMT a o- 3 
' and 
Catalogues Mailed on Application. 
pees. . ” d Exrotel 
Offices. es Caper; a eee : Use. 


MANUF ACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco Cal. 
No. 810 North Second Street, St. Louis, Mo. 


GAS STOVE SHOW ROOMS, No. 223 Sixth Avenue, New York Citv. 
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CHAPMAN VALVE MANUFACTURING CO, LUDLOW VALVE MFG, CO. 








MANUFACTURERS OF 


> = Valves ald Gates for Gas, Ammonia, Water, Ele. 


—_—~ a Also, Cate Fire Hydrants With and Without Independent 


Nozzie Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER'S OFFICE: 


7 \ndian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 
Parson’s Steam Blower, 


) ) > >> y y } , R/ 7 } ‘ N S . N ) TS N N 7 DZ, . 
FOR TRPROVEN seen ranges a FOR BURNING BREEZ! 93S to 954 River Street and 67 to S3 Vail Av., 


PARSON'S TAR BURNER. ities 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 
These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., 33 & 35 Liberty St., N.Y 


MILLS’ REVERSIBLE LIME TRAY, 


= 





OFFICE AND WORKS, 





, for Gas, Water, Steam, and Oil. 


, outside and inside Screws. Indica- 
Send for Circulars. 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


48 in. 
tor, etc. 


AND 


WOODWORK 


Of Every Description | John McLean 


NEEDED BY GAS WORKS. (, Vie <2 _ ony ot 


SEND FOR CIRCULAR AND PRICE LIST TO = > = 13 a ' VALVES. 

2 — 2) Si «= 298 Monroe Street, N. Y. 
* —— CEORCE A. MILLS, -- ~ =e nana 
OOOO No. 20 East Barre St., Baltimore, Md. 





Hydraulic Main Dip Regulators, also 
Vailves.—Double and Single Gate, } in. to 


Send for Circulars. 


— 
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SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


| CHURCH'S TRAYS A SPECIALTY. 
The Management of Small Gas Works, sa 


By C.J. R. HUMPHREYS. Price $1. 





A running commentary on the different sections of gas management with 
reference to small undertakings, with some notes on the 


*, 245 ) 2E8S8 wT ) ¥ 
erection of the necessary plant nadciad Malate adminis: tonal tiie 


WE ALSO MAKE THE CHEAPEST AND STRONGEST 


A. MM. CALLENDER & co.. 42 Pine St.. SS ; 7. REVERSIBLE BOLTED TRAYS IN THE MARKET, 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. S. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 





The utility and convenience of the Gas Engine being no longer an oy en question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn mg, simplicity, and ease of keeping in repair, and that it gives the greatest 


amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 5, 10, 15, 20. and 26 Horse Power. All Engines Guaranteed for One Year. 
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GAS STOV ES. GAS STOVES. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS COOKING AND HEATING STOVES. 














Gas i a = Gas 
Ereating } | Cooking 
LE Stoves 
roves PEW BDESIONS 
and 
sit 7 : Ranges 
r IN rm Ss 
all iia 
ain ‘He ATING ++ sn 
Sizes 
non {+O 
for 
Pariors, : TO V E S 
Family 
Chambers : tm een 
et ani Catalogues Mailed on Application. eit 
Offices. — Use. 
MANUFACTORIES, 
508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 


Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco Cal. 
No. 810 North Second Street, St. Louis, Mo. 






CAS STOVE SHOW ROOMS, No. 223 Sixth Avenue, New York Citv. 
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a RETORTS AND FIRE BRICK. RETORTS “AND ‘FIRE BRICK. RETORTS AND FIRE BRICK. 
J. H. GAUTIER & CO.. LACLEDE FIRE BRICK MFG.cO, MANHATTAN 
CORNER OF MANUFACTURERS OF | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, Fire Brick, eae Retorts, RETORT WORKS. 
JERSEY CITY, N. J. AND 


ADAM WEBER. 
MANUFACTURERS OF $T. LOUIS STANDARD SEWER PIPE. | a 
Blast Furnace and Cupola Linings, every description of Fire | CLAY GAS RETO T 
Clay Material, Fire Clay Flue Linings, Chimney Tops } 
Clay Gas Retorts, 


Dry Milled and Crude Fire Clays, etc. | 
; OFFICE AND DEPOT | AND RETORT SETTINGS 
Gas House Tiles, 901, 903, and 905 Pine Street, | FIRE BRICKS, TILES, ETC., 


ST. LOUIS, MO. 


Fire Bricks E t Cc Et c | Office and Works, 15th Street and Avenue C., N.Y. 
9 e . = -3 


ESTABLISHED IN 1845. 







Sei ill ll lan i lint lle Ml ns ina tn + Se 





Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J. H. GAUTIER. 












C. E.GREGORY. 






BROOKLYN 


Clay Retort & Fire Brick Works, Gas Retorts, 


(EDWARD D. WHITE & CO.) 


Manufac turers of © iny Resorts, Fire Brick, TILES, FIRE BRICK. 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 


Office, SS Van Dyke St., Brooklyn, N. Y. 





OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





AND EVERYTHING IN THE FIRE CLAY LINE. | 





Works, —ESTABLISHED 1864.— Office, Rooms 19 & 20, Lewis Block, 
LOCKPORT STATION, PA. J AMES G ARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER c& SON. 


Fire Pe Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New pes States. 
























ee — 


2&4 Stone st, ESIVEXKE. LENZ, New York City. 


i Gas Retorts Euameled Fire Brick, Blocks, aud files 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portland Cement, Fire Gement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 


GEROULD'S IMPROVED RETORT CEMENT. | THOS. SMITH, Prest. AvGusT LAMBLA, Vice-Prest. & Supt. 
Parker-Russell 

A Cement for patching retorts, putting on mouthpieces, and | BA LTl NM OR a 

making up all bench-work joints. This Cement is mixed ready 

for use. Economic and thorough in its work. Fully warranted | 

to stick. For recommendations and price list address 


Sets oo, Mining and Mfg. Go., retort & FIREBRICK CO. 


5 & 7 Skillman 8t., Brooklyn, N.Y. City Office, 


Western Agent, H. T. GEROULD, Mendota, I. ee nas 
711 PINE STREET, ST. LOUIS, MO. LOCUST POINT, BALTIMORE, MD. 


GAS VS FLECTRI C [| GHT oe er Connection with the City by Telephone. 
| 


We would invite attention to the able and fernancds OAKHILL GAS RETORT & FIRE BRICK WKS Clay Retorts Blocks & Tiles 
argument of General A. Hickenlooper, President of the - j ) 


J 
Cincinnati Gas Light and Coke Company, contained in a | Our immense establishment is now employed almost entirely in 
handsome pamphlet of 9% pages, entitled 


the manufacture of materials for FIRE BRICK FIRE CLAY 
* EpIsoNn’s INCANDESCENT ELECTRIC LIGHTS FOR STREET ’ ’ 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- GAS COMPANIES. | 
ERED BY A. HICKENLOOPER BEFORE THE COMMITTEE AND FIRE CEMENT. 
N T, MUNICIPAL COUNCIL, CITY OF CINCINNATI, 
= rey ~ ape _ — We have studied and perfected three important points. Our re- 


torts are made to stand changes of temperature, the strongest! Red and Buff Ornamental Tiles and Chim- 
heats of the furnace, and the abrasion of feeding and emptying. mney Tops. Drain and Sewer Pipe (from 

























This is a subject of special interest to all Gas Light Com 


ules. 






2 to 30 inches) Baker Oven Tiles 
Prices. We furnish and build Half-Depth or Full 19 x 13x23 and 10x10x2 
% copies....... $7.50 100 copies....... $2.50 REGENERATOR FURNACES 
50 copies....... 12.50 250 copies....... 50.00 





A sample copy will be sent by mail on receipt of 50 cta,| f differemt kinds and most approved styles, | WALDO BROS., 88 WATER ST., BOSTON, MASS 
A. M, CALLENDER, & ©0., 42 Pine 8r., N.Y. Cry. | Correspondence solicited. Sole Agents the New England States, 
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HENRY MAURER & SON, FRHD. BRHDEHL, 


(ESTABLISHED 1856.) CONTRACTOR FOR THE COMPLETE 
Re EXCELSIOR FIRE BRICK & CLAY 


ETORT WORKS frertiqn ant Equigment of Gas Works 


OFFICE, 418 to 422 East 23d St., N. Y. SOLE PROPRIETOR OF THE 


Clay Gas Retorts, F=1.OFRNNE PATENTS 


BENCH SETTINGS, 
. Pa ‘ . FOR NORTH AMERICA. 
Fire Brick, Tiles, Ete. 


—=—| taenew REGENERATIVE FURNACES. 
ll ] HANDY BINDER. (900 Retorts are now fired in America by the Kloenne-Bredel System.) 








b “S 

>) This article may be described as elegant SHLFE-SHALIN G MoOvUTH PIBnCES. 
in appearance, strong, durable, and possessing many special | (Over 800 Now in Use.) 
qualities of its own. It allows the opening of the pages per- 
fectly flat, whether one or several numbers are in the binder 7T ) T 
Any number can be taken out and replaced without disturbing | Standard Condensers. asher-scrubbers 
the others. The papers are not mutilated for subsequent bind- e 
ing in permanent form. The binder is supplied with gilt side 
title, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great TA R WASHERS FOR WATER GAS PLANTS. 


value, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 


A. M. CALLENDER & CO.,, 42 Pine St,, N. ¥. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOoOLDERS. 





_GREENOUGH’S 
ff DIGEST OF 6 AS [ AW J Bredel’s Automatic Gas Governor. 
Price, $5.00. Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 


This is a valuable and important work, a copy a Cee, ae fine 4 ‘ . ats ‘hic: cS 
of which should be in the possession of every gas E. G. Cow dery, Milwaukee ’ Wis.; and Mr. Theo. Forstall, Chi aso, Il 


company in the country, whether large or small. 
As a book of reference it will be found invaluable. | 
It is the only work of the kind which has ever 


b blished in thi try, and i t - 
fete Hmdonely ind Odewmyentto «=| EEL). BRE DEL, 
A. M. CALLENDER & CO. ‘ 
42 Pine Street, N. Y. : No. 208 East Seventeenth Street, N. ar City. 


CHICAGO RETORT AND FIRE BRICK COMPANY, 


Oe President. 45th, Clark and La Salle Streets, Chicago, II. “Ne aires. 


Manufacturers of Standard Clay Retorts, Cas Works Tiles and Settings, Fire Bricks, Cround Fire Clay, 
Fire Mortar, Blocks for Locomotives, Cupolas, Boilers, Ovens, etc. 


The Hicks Regenerative Furnace. 


FOR LARGE OR SMALL GAS WORKS. NO ROASTING PITHOLE FOR THE STOKERS. NO EXCAVATION BELOW THE ORDINARY ASHPAN. 


This Bench is applicable everywhere as a practical adaptation of the Regenerative and Recuperative System, giving, at a moderate cost, a very high 
efficiency, with great saving of labor and coke. Even with an isolated bench we guarantee a production of 42,000 ft. per bench of 6’s, 14’ 26’ x9’, on 
30 per cent, of coke, hot or cold, with probable production of 48,000 ft. if desired. We also construct the highly successful Two-Story Regenerative 
Benches on the plans of Mr. A. Arndt, Engineer of the Chicago Gas Light and Coke Co. Also, the Sloping Retort System of Henry Pratt, Engineer of 
the Peoples Gas Light and Coke Company, of Chicago. 


For further infomation, address 











Fire Clay Materials for Water Gas Cupolas, etc. Special Attention to Making Tiles and Blocks to Order. 


Boston Agents, - - FIsH eH, COLEMAN cK Co.- 








GOODWIN’S DIRECTORY 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, os a a sa Se e od $3.00. 





Orders may be sent to 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 





280 American Gas 


Light Fournal, 


Oct. 16, 1888 





GAS AND WATER PIPES. 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 


SAM’L R. SHIPLEY, Pres. 
HENRY-B. CHEW, Treas. 


BP gueere ciry, r" " 


Cast [ron Gas 4 Water Pies Sto valves Fire Hydraats Gasholders. &¢. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 





Water & Gas Eipe. 


Send for New Catalogue. rau SFL ae 


The WELLS RUSTLESS IRON COMPANY, 
No. 21 Cliff Street, New York City. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 





Works at Phillipsburgh., N,. J. 


New York Office, {60 Broadway. 


) CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 





GEORGE ORMROD, Manager and Treasurer, Emaus, Pa. 


EMAUS PIPE FOUNDRY, 


JOHN DONALDSON, President, 226 Walnut St., Phila., Pa. 


DONALDSON IRON CoO., 


MANUFACTURERS OF 


Cast Iron Pipe & Special Castings 


Emaus, Pa, FOR WATER AND GAS. 


GAS AND WATER PIPES. 


ENGINEERS. ; 


P. D. WANNER, Chairman. A. H. MELLERT, Sec. & Treas. 


MELLERT FOUNDRY & MACHINE CO., Ltd. 


Reading, Fa. 


WORKS ESTABLISHED AT READING PA 1845 pT? 
sai MANUFACTURERS. , . 


Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. {60 Broadway, N.Y. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, ete. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, OChio. 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 


Sales Agent for the New Phila. Pipe Works Co. 


Office, Equitable Building, 120 Broadway, N. Y, 


JOS. R. THOMAS, C.E,, 


May be Consulted on all Mat- 





ters Relating to Gas Works 


and Gas Manufacture. 


ADDRESS THIS OFFICE. 





Wie. Moon ry 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


CONTRACTOR FOR THE ERECTION OF GAS WORKS, OR 
APPARATUS OF ANY CAPACITY. AGENT FOR 
WM. FARMER’S PATENTS. 


Plans and Specifications Furnished. 








Kine’s Treatise on Coal Cas. 


A standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; 


Heating Appliances. 
In 3 Vols. $10. Sold either by Volume or in Sets. 


A M. CALLLENDER & CO., 42 Pine St., N. Y. 


Price per Vol., 





treating also of the Gas Engine, and of Gas Cooking and 


WM. GARDNER, 


Cas Engineer, 
Lewis Block, Room 20, Pittshurgh, Pa. 


| Those who intend to make alterations in existing gas plants, or 


who contemplate the erection of new works, will find it to their 


| interest to open correspendence with the above. Plans made 


and estimates furnishede 
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GAS LAMPS. EXHAUSTERS. 


GAS LIGHTING 
BY GAS COMPANIES. 


Gas Companies contemplating the purchase of electric lighting 
plants, will do well to investigate the results that can be accom- 
plished by a general introduction of the Lungren Regenerative 
Gas Lamp. In a number of instances Gas Companies have 
purchased these lamps and rented them to their consumers at a 
low rate, this plan proving satisfactory to the consumer, and profitable to the 
Gas Company. It requires but a small expenditure to establish a lighting 
system with the Lungren Lamp, which in its results will compare favorably 
with any system of electric lighting, both as to economy and effect. Numer- 
ous consumers have also been obtained by Gas Companies introducing these 
lamps, from among those using kerosene oil. Write us for particulars. 


THE SIEMENS-LUNGCREN COMPANY, 


N. E. Cor. 21st Street and Washington Avenue, Phila., Pa. 


ROOTS’ NEW GAS EXHAUSTER. 



































OFFICE OF as smoothly, and is as good 
Pacey ay caller \ apparently as when set in‘ 
June, 10, 1882. and I might add that we 
Messrs. P. H. & F. M. have not been to one dollar 
Roots, Connersville, Ind.— expense with it during these 
Gentlemen: Your favor of —H = four years, We could not 
the 5th inst. to hand. We 4 oe dispense with it. 
take pleasure in testifying to ; oe ; Very truly yours, 
the value of the Exhauster : —— D. H. HENSLEY, 


purchased of you some four . 
dec. 


years ago. We have had 


it in constant use for that 


length of time, and it has i a [This Company has re- 
given the best of satisfac- a pi 3 cently ordered a larger Ex- 
tion, and is running to-day ‘ 4 = hauster. ] 
SSS w= 
a) infect ee FESS = — — 


CONSTRUCTED ON ENTIRELY NEW PRINCIPLES. 
THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External, and Easily Accessible. 


Senda for Descriptive Catalogue and Frice Ist. 


P. H. & F. M. ROOTS, ?atentoes ana Manufacturers, CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen, Agt., 22 Cortlandt St., N. Y. COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 
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GAS WORKS APPARATUS AND CUNSTRKUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, 


MILLVILLE, N. J. 400 CHESTNUT ST, 
WORKS: FLORENCE, ; R. D. WooD & GO., OFFICES: WILADELPHA 
GAST-IRON PIPE 1:4 to 72 Inches in Diameter. 
Water Machinery and Gas Apparatus. HEAVY CASTINGS, 


HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, — i a =: 
VALVES, BENCH WORK, FIRE HYDRANTS, : = 
METER CASES. 











Estimates and Specifications for | 
. NEW WORKS or EXTENSIONS »«& 
or ALTERATIONS of OLD ONES, 7 == 





GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will tind it profitable to consult W. C. WHYTE, 
who for over thirty years has made a specialty of 


Holder Tank Excavation and Mason Work. , 
Fifty tanks now in operation show the sort of work done. Address Builders of Gas Works, 


Kuimited, 


W. C. WHYTE, No. 15 Cortlandt St., N. Y. City. PHILADELPHIA PA. 





$38.00! 
STREET MAIN SPECIALS. 


We have in stock 200 tons of Street Special Castings, consisting of 


Tees, Grosses, Elbows, Reducers, 


Sleeves, Plugs, Fuine & Street Drips, 
Estc., Extc., Etc. 


Sizes, from 3 to 12 inches, to fit standard dimension pipe. Price, until 
further notice, 


$38.00 per Net Ton of 2,000 pounds, F.0.B. Cars Fort Wayne. 


SHIPMENTS MADE ON DATE OF RECEIPT OF ORDER. 


KERR MURRAY MANUFACTURING COMPANY, 


A, D, CRESSLER, Gen’l Mangr, FORT WAYNE, IND. 
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GAS WORKS APPARATUS AND CONSTRUCTION. : GAS WORKS APPARATUS AND ‘CONSTRUC TION. 
JAMES R. FLOYD & SONS, THE CONTINENTAL IRON WORKS. 
(SUCCESSOR TO HERRING & FLOYD) THOS. F. ROWLAND, Prest. WARREN E. HILL and CHAS. H. CORBETT, V.-Prests. THOS. F. ROWLAND, JR. & Treas. 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS O} 


CGCas Holders 


CONDENSERS, SCRUBBERS, VALVES,: 


PURIFIERS, SELF-SEALING RETORT LIDS, 
Hydraulic Mains, 


And all other articles connected with the man- 


Oregon Iron Works, 


531 to 543 West 20th St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 











from benches of one to six Retorts each. GAS HOLDERS OF ANY MAGNITUDE. ufacture and distribution of Gas. 
WASHERS: MULTITUBLAR AND : 
AIR CONDENSERS ; CONDEN- H. RANSHAW, Prest.& Mangr. | WM. STACEY, Vice-Prest. | T. H. BIRCH, Asst. Mangr. _ R. J. TARVIN, Sec. & Treas. 
— STACHY MFG. CO 
(wet and dry), and CT =% 
EX HAUSTERS MANUFACTURERS OF 


for relieving Retorts from pressure. 


BENDS and BRANCHES 


oer, siigle and Telescopic Gasholders, 


MALLEABLE RETORT LID. 


SELF-SEALING BETORT LIDS. IRON ROOFS, BRIDGES, LAMP POSTS, 
FARMER'S 


PATENT BYE-PASS DIP-PIPE. Water and Oil Tanks, Coal Elevator Cars, 
SABBATON’S PATENT 


Nieioncaacains ~~~ COKE CRUSHERS, BENCH CASTINGS, 


COKE SURBENING SHOVELS. And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


GAS GOVERNORKS : ; : ‘ alae 
and everything connected with well regulated Gas Works at Rolling Mill Machinery and Heavy Castings a Specialty. 


low price, and in complete order, 


’ Foundry: Wrought Iron Works: 
SELLER’S CEMENT 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street. 
for stopping leaks in Retorts. 
N. B.—STOP VALVES from three to thirty inches— t—» . * "a 
at Very low prices, Cincinnati, Ohio. 


Plans, some vom and Estimates furnished. 


Bouton Foundry C0, 8, [SLY & FOWLER, ti 








Laurel Iron WorkEs. 


sont ial capa | | Address, No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. MANUFACTURERS OF 


Gas Works Apparatus, G ASELOLDERS., 





PURIFIERS, CONDENSERS, Single and Telescopic. 
EXLolders Built 1882 to 1886G, Inclusive: 
Bench W7 O22 FE | penver, cot. Warren, Ohio. Allegheny, Pa. (2!.) York, Pa. Salem, N. J. (3d) 
J Chicago, Ill. (West Side). Bath, N. Y. Atlanta, Ga. (2d.) Chester, Pa. Omaha, Neb. (2d) 
Pittsburgh, Pa. (8. Side) Lynn, Masaz. N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) 
SPECIALS LAMP POSTS Pawtucket, R. I. New Bedford, Mass. Lynchburg, Va. (2d.) Statea Island, N Y. Little Rock, Ark. 
3 ’ Brookline, Mass. Waterbury, Con. Saylesville, R. I. Saugerties, N. ¥ Irvington, N. Y. 
Cc RR UW B 8B Fre R Sherbrooke, Can. Deseronw, Can. Rondout, N. Y. Clinton, Mass. (Lao. ee mg Boston, Mass 
fos Ss, Burlington, N. J. (2d.) Hoosic Falls, N. Y. (2d.) Atlantic City, N. J Chattanooga, Tenn. Rye, N. Y. (2) 
Bridgeton, N. J Bethlenem, Pa. Augusta, Ga. ‘ Galveston. Texas. :3q.) Woodstoc k, Ont. 
Bay City, Mich. Atlanta, Ga. (1st.) Waltham, Mass. ‘2 Omaha, Neb. Malden, Mass. 
Iron Roofs and Floors. Erie, Pa. Savannah, Ga, Mahanoy City, Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) 
Jac kson, Mich. Montgomery, Ala. New Castle, Pa. Brunswick, Ga. 
Plans and Estimates furnished for new works or extensions cf Kalamazoo, Mich. (3d.) Newport, R. I. Long Island City, N.Y Port Chester, N. Y. 
old works. Glen Island, N. Y. Portland, Oregon. Macon, Ga. New Rochelle, N. Y. 
SMITH & SAYRE MFG. COMPANY, 


G G. PORTER, Prest. 245 Broadway, N, Wi CHAS. W. ISBELL, Sec’y. 


Machinery & Annaratns for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, vr Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying 
Boxes and “Standard” Scrubbers, Isbell’s Patent Self-Sealing Retort Doors. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


JAMES D. PERKINS, Ho REINS RG C >> _ F. SEAVERNS. 


General Sales Agents for 


The Youghiogheny River Coal Company’s 
OCEAN MINE YOUGHIOGHENY GAS COAL. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 
all the leading Gas Companies in the United States from Maine to Texas, and is recognized as the only reliabi: 
Youghiogheny Gas Coal. (See Map on p. 87 of this Journal, Feb. 16, ’85.) 


°-o.be20°% PERKINS & CO, 228 and 229 N Y. Produce Exchange. "2y32,S0""" 














BRECKENRIDGE CANNEL, 


OF BENTUCEH YY. 


This Colliery was re-opened in June, 1886, since which date the Cannel has been delivered to over sixty of the 
leading Gas Companies in this country and in Europe. As an enricher onE ton of this Cannel will do the work 
of Two Tons of any other available Cannel, and is more economical than Naptha or Oil of any character. It can 
be delivered in parcels of one car load or more to any point in the United States or Canada. 

(See American Gas Licur Journat, June 16, ’86, pp. 346-7.) 


P.O. Box 3605, PERKINS & C0,, 228 and 229 N, Y. Produce Exchange MENTRANCE. 











JELLICO GAS CANNEL, 


PROM THINN SSHE. 


This Colliery, operated by the Standard Coal and Coke Company, of Knoxville, Tenn., is now in full operation, 
and orders can be filled without delay. Situated directly on Railroad, shipments can be made to any point in the 
United States. The attention of Southern Gas Companies is called to the fact that this Cannel is the most 
accessible to them of any Cannel in the States. See Map in American Gas Ligur Journat, Feb. 16, 1888. 


” Sow York. PERKINS & C0., 228 and 229 N. Y. Produce Exchange. “ivrmance 











JAMES & WILLIAM WOOD, The Standard Oil Company 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. _ ee ee 
A Special Grade of Naptha for 
Proprietors of the BATHVILLE COLLIERIES (which produce the | Gas Companies 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and| FOR ENRICHING COAL CAS. 
other Collieries. This Firm offer | Correspondence solicited. 
No. 43 Euclid Avenue, Cleveland, Ohio. 


STANDARD CANNELS, To Gas Companies. 


Unequaled as Gas Enrichers. We make to order CAP BURNERS to bum any amoun} 


under a stated pressure. Send for samples. 


IR a } . = * < . ie ee. Also, SERVICE CLEANERS, DRIP PUMPS, ana STREET 
Analyses, prices, and all further infvrmation furnished on application to MAIN PROVING APPARATUS. 


Agency for U.S., Room 93, Nos. 2& 4Stone St, N.Y. City, 9 “ *" SUPT x ne 


248 N. Sth Street, Philae, Pa, 
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COKE CRUSHERS. 


GAS COA LS. GAS COALS. 








\ewbureh Orrel Coal and Coke Go. 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 


Foundry and Crushed Coke. 


Home Office, 33 §. Gay Street, Baltimore, Ma. 


CHAS. MACKALL, Cen. Manger. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. ¥ 


Shipping Wharves, Locust Point, Baltimore. 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 


DESPARD COAL 


To Gas Light Companies and Manufacturers of Fire Clay Goods 
Throughout the Country. 


ROUSSEL & tng SBANGS & HORTON, 


71 Broadway, N. Y. « 16 Kilby St., Boston. 
Mines in Harrison Co., West Va. Wharves, Locust Point, Balt. 


Company’s Office, 15 German St., Baltimore, Md. 





AGENIS. 


Among the consumers of Despard Coal we name: Manhattan 
Gas Light Co., N. Y.; Metropolitan Gas Light Co., N. Y.; Jersey 
City, (N. J.) Gas Light Co.; Washington (D. C.) Gas Light Co.; 
Portland (Maine) Gas Light Co. Reference to them is requested. 


Cannelville Coal and Iron Co., 


MINERS OF 





Muskingum Cannel and “New Erie” Gas 


COAT. 


90 Washington St., Chicago. 


E. K. HENDERSON, Secretary. 
Mines in Muskingum County, Ohio. 








Cale’ Adjstable Gate Crasher 


SIMPLE, STRONG, AND DURABLE. 
0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 


Correspondence Solicited. 





DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 
By George Lunaz. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. §8vo., Cloth. Price $3. 


Orders for these books may be sent to this office. 
‘1. NM. CALLENDER & CO., 
42 Ping 8t.. N Y.Orry 








TEE 
PENN GAS COAL CO. 


OFFER THEIR 


‘\Coal, Carefully Screened & Prepared for Gas Purposes 


meena 
Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 


Peunsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


2098 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


‘| Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


EDMUND H. MCCULLOUGH, V.-Prest. H. C. ADAMS, Sec. 


























FRANCIS H. JACKSON, Prest. CHAS. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


F. GODSHALL, Treas. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 








Since the commencement of operations - this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St.. Phila.. Pa. 


A. M. SCOTT, PRESIDENT. A. DEMPSTER, C.E., SECRETARY. W. K. GILLESPIE, TREASURER. 


MONONGAHELA AND PETERS CREEK GAS COAL 60., 


PRODUCERS OF 


Goal Bluff Gas Coal. 


MINES LOCATED ON THE MONONGAHELA DIVISION OF THE PENNSYLVANIA RR, 
IN THE CENTRAL PORTION OF THE PITTSBURGH COAL FIELD. 














Points of Shipment—Buffalo, Cleveland, nian Chicago, New Orieans. 


Since the introduction of Coal Bluff Gas Coal it has aken rank among the few first-class Gas Coals, and ac- 


knowledges no superior in gas-giving qualities, ease of working, quality of coke, and freedom from impurities. 


Ceneral Office, 43 Sixth Ave., Pittsburgh, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 














INTERNATIONAL--1 sshd Unban 


The U. s. Ginteiie’ iiaaiimatlin 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & Co@., 
Twelfth and Brown Streets, Philadelphia, Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements whici., 
with the general character of the Exhibit, entitle the whole to commendation. 

Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 

Secretary, pro-tem. Director General President 











NATHANIENMIL. TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
Pressure and Vacuum Gauges. 


__ Hii ta penne eupertonsonnd cho METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled tv turnish reuable Work 


and answer orders promptly. Patent Cluster SSeS for Street Eee Deron - 





CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


Maryland Meter and Menufacturine Co., 


307 and 309 Saratcea Street, Baltimore, Md. 195 and 197 Michigan Street, Chicago, I11. 
1115 Olive Street, St. Louis, Mo. 


MANUFACTURERS OF 


DRY GAS METERS, STATION METERS, GLAZED METERS, TEST METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS 


3 Governors, Indicators, Service and Meter Cocks, and Meter Connections. 
ouccess 


i “SUCCESS” GAS RANGES. 


RANGE 


Meter Repairing a Specialty. 





SCIENTIFIC BOOKEKS. 


We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 
books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL | PRACTICAL TREATISE ON HEAT, by THomMas Box. Sec-| THE GAS MANACER IN THE LABORATORY, by a Practical 
GAS. Three vols.; $10 per vol. ond edition. $5. Student. 8vo., Cloth. $1.50. 


4 pe ee Ww = : ? s YRKS— s ( 
GAS MANUFACTURE, by WILLIAM RicHarps. 4to., with | GAS LL AND MACHINERY a CONSTRUCTION, use DOMESTIC USES OF COAL GAS, AS APPLIED TO 
numerous Engravings and Plates, in Cloth binding. $12. 


JHTING, by W. SuGG. 40, 
COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. LIGHTING, by W. Suge. $1.4 


TECHNICAL GAS ANALYSIS. $2.80. THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. DISTILLATION OF COAL TAR AND AMMONIACAL LIQUOR 
GAS MANAGER’S HANDBOOK, by THOS. NEWBIGGING. $4.80. THE GAS FITTER’S GUIDE, Showing the Principles and Prac- by GEO. LUNGE. New Edition. $12.50. 

@Af CONSUMENS-GUIDE. $1. tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 4 TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
A GUIDE TO GAS LIGHTING. 40 cents. _— UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
GAS MEASUREMENT AND GAS METER TESTING, by F. w. | 249 Q7)BKS. AND MANUFACTURING COAL GAS, Huds. 8v0., Cloth. $8. 


eer THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R CAG COP ARES EAACTORE. 
. » . = B\ I s 4 AS S, DY od. ° 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; BUMPHRKYS. $1. : ' GAS VERSUS ELECTRIC LIGHT. 50 cents. 
18mo., Sewed. 20 cents. | 
E IU . -NGINEERING J iTS by + THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
A PRACTICAL TREATISE ON GAS AND VENTILATION MANUAL FOR GAS ENGINEERING STUDENTS, by D. L&E, 


40 cents. ENT’S HANDBOOK, by WM. Mooney. $3. 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. | HOW TO MANAGE GAS, by F. WILKINS. Paper. 20cents. DiGEST OF GAS LAW, by M.S. GREENOUGH. $5. 








The above will be forwarded by express, upon receipt of price. We take especial pains in securing and 
forwarding any other Works that may be desired, upon receipt of order. All remittances should be made by check, 
draft, or post office money order. 


A. M. CALLENDER & CO., No. 42 Pine Street. New York. 
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GEO. J. MoGOURKEY, Pres. WM. H. McFADDEN, Vice-Pres. (Phila. ). WM. N. MILSTED, Gen. Supt. & Treas. (New York). WM. H. DOWN See 
AMERICAN METER COMPANY 
— 7 ; —_ = = ee ~~ — < ~/ g 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERs., 
Manufactories: GAS SLCOVYV ES, Agencies: 
90 66 o” r ay . 177 Elm Street, Cincinnati. 
512 W. 22d St., N. Y. SUGG@’S “STANDARD ARGAND BURNERS, | Pvindfnge a “9 st a 
’ SUGG’S ILLUMINATING POWER METER, Gah Masts Geeeed Grek, Gb. Bn wie. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s *“‘Invariable Measuring’? Drum, 222 Sutter St., San Francisco, 











HELME & MeiLHENN y, 


(Established 1848.; 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATIO™ AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. 8S. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


(012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York. 
76 Dearborn St., Chicago, Ill. 


WALDO BROS., Agents, 88 Water St., Boston. 


MANUFACTURERS OF THE “SUN DIAL” GAS STOVES, "OR COOKING AND HEATING PURPOSES. 


Dry und Wet GAS METERS, Station Meters (Square, Oylindr.cs. >t in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Oentre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


SOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and all apparatus connected with the business. G. B. EDWARDS, Mang’r, New York. 
: : 8. 8. STRATTON, Mangr. Chicago. 
All work guaranteed first class in every particular, and orders filled promptly. 











D. MCDONALD & Co., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany, N.Y. 34& 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 





Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail. we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State Inspector’s 
Bapee, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application. 
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GAS ENGINES. GAS ENGINES. 


GAS ENGINES. 


Gas into Electricity 


BY THE ee 


OTTO GAS ENGINES 











Gas Companies are given by the Otto Gas Engine superior means 
for Production of Power and Electric Light. 


In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 
consumed, while the ordinary steam plants reach but 12 per cent. Im Practice a comparison of cost in dollars 


and cents between gas and steam power stands as follows (the figuics »clow being taken from actual experience): 


50-H.P. STEAM ENCINE AND BOILER, Running a Plant of | 50-H.P. OTTO CAS ENCINE, Running a Plant of Fifty 2000- 
Fifty 2000-C.P. Arc Lamps {2 Hours. C.P. Arc Lamps {2 Hours. 


4,500 Ibs. Iudiana nut and slack, at $1.30 per ton wee { 9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. $3 86 
Engiveer, one night, at $50 per month Engineer not needed; engine is in care of Electrician or Supt ae 
Trimmer, one day, at $40 per month 33 | Trimmer, one day, at $40 per month 

Superiutendent or Electrician, one day, at $50 per month j Superintendent or electrician, one day, at $50 per month 

Waste, etc., one day, at $20 per year Waste, etc., one day, at $20 per year 

Water rent, one day, at $40 per year ; Water rent dispensed with (cooling water used over and over) 

Wheeling coal and removing ashes, at $4 per week Handling of coal included in cost of gas 

100 pairs carbons, at $18.50 per 1000 100 pairs carbons, at $18.50 per 1,000 .... 

One pint cylinder oil, at 60 cents per gallon One pint cylinder oil, at 60 cents per gallon 

One quart engine and dynamo oil, at 50 cents per gallon One quart engine and dynamo oil, at 50 cents per gallon 


eu seem” wes $10 38 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 
with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western States as follows: 
Coal, 30 cts.; labor, 20 cts.; purification, 2 cts.; total, 52 cts. Less coke, 7 cts., aud tar, 3 cts.; leaving net cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, need nct be charged on extra output for gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent, 


Coal for getting up steam and banking fires is not included in above figures, and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power or To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 





“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
180 Washington Street, Chicago. 33d and Walnut Sts., Philadelphia. 


NEW YORK AGENCY, 18 VESEY STREET. 








